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PREFACK 



Thb preparation of this little work has necessarily ex- 
tended over a. considerable period of time, and, although 
our limils preclude anything like an attempt at a com- 
plete view of the principles and practice of Brick- 
making, it will be found to contain much practical 
information which has never yet been published, and 
descriptions of processes which are little known be- 
yond the locaUties where they are practised. The 
whole of the illustrations have been drawn expressly 
for the Work, and the descriptions of tools and pro- 
cesses have been written from personal observation, 
no dependance having been placed on verbal descrip- 
tion, even by experienced workmen. Working brick- 
makers are mostly illiterate men, unable to describe 
correctly their own operations, and still less to explain 
their meaning. I have therefore considered it necessary 
to have every process here described carefnlly watched 
throughout, ^ther by myself or by some one on whose 
accuracy of observation I could place dependance. 

In the course of last autumn I drew up several papers 
of questions, embracing a variety of points on which it 
was found difficult to obtain correct information, but 
which were distributed amongst those of my friends who 
were likely to have opportunities of ascertaining what 
was required. 

Many of these papers in course of time were returned, 
accompanied by valuable details, and I hare to express 
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my thanks and obligations to many gentlemen per- 
Eonally unknown to me, for the assistance thus af- 
forded. Amongst those from whom I have received 
valuable assistance during the progress of the work, I 
may especially mention the names of Mr. Arthur Aikin, 
Mr. John Lees Brown, of Lichfield, Mr. William Booker, 
of Nottingham, Mr. Richard Prosser, of Birminghain, 
and Mr. Frederidc Ransome, of Ipswich. i 

Mr. Richard Prosser has kindly contributed a valuable 
account of the practice of Brsckmakmp- m Sfaffbrd- 
shire wliich will be read with much interest, nnd it will 
be worth the reader's while to compare the processes 
described in this chapter with those made use of m the 
neighbourhood of ]Vottiiis:haiii, described m Chapter 
IIL 

The details given in Appendix 1. respecting the manu- ] 
facture of Suffolk bricks were kindly furmsbed by Mr. 
Frederick Ransome, to whom I am also mdebted for 
drawings of a Suffolk kiln, which were intended by 
him as a contribution to the work, but which un- 
fortunately were committed to the post fur transinis- 
eton, and never reached tiieir destination. 

In collecting the information requisite lor H'nting the 
accounts of Brickmaking and 1 ilemakniir as practised 
in the neighbourhood of London, I am under great obli- 
gations to Mr. Adams and Mr. Randell, of the Maiden- 
Lane Tileries, and to Mr. Samuel Focock, of the Cale- < 
dunian Fields, Islington, for the kindness with whidi 
they afforded me facilities for inspecting and sketching \ 
their works, and for the liberal manner in which they ' 
furnished me with details of prices and quantities, 

Altliough much time and pains have been bestowed 
upon the work, there is so much difficulty in writing a 
strictly-accurate account, even of a simple operation, that 
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I cannot hope that it is perfectly free from errors; but I 
trust that they are only of it trivial natare, and I shall 

be greatly obliged to any reader who will point out any 
omissions or iiiis-f:t:itf™(;nts, that I maybe able to cor- 
rect them in a future edition. 

There has long been a want of rodimentary treatises 
OD the Materials of Construction, published in a cheap 
form, and written in a eimple and practical style, di- 
vested of scientific technicalities, which render such 
books nearly useless to tliosc by ivhoin they are most 
needed. I venture to espipss ;i lio]ie that this work may 
be of service in supplying this deficiency with regard to 
one very important class of building materials. At the 
same limp, it must be olissri'ed that the science of Brick- 
making is as yet untrodden ground, comparatively little 
being known of the manner in which different sub- 
stances mutually act upon each other when exposed to 
furnace heat, or of the relative proportions of silica, 
alumina, lime, and other usual ingredients of brick- 
eartiis, which are best calculated to produce a sound, well- 
shaped brick, of a pleasing colour. All that I have 
attempted hei e, therefoi'c, is to give a clear description 
of the actual manufactiTre of bricks and tiles, and to 
explain tlie leading difTerences which exist in the manner 
of coudiietiug the several operations of Brickmaking 
in varioui parts of this comitry. How far I have suo^ 
cecded in this attempt the I'cader alone can determine. 

LaiiiKiH, 1850. EDWARD DOBSON. 
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RUDIMENTS 
ART OF MAKING BRICKS AND TILES. 



INTRODTTCTION. 

I. It would be impossible, in a llttli? vQliim(= like tlis 
present, to enter at any lengtli upon tlie early history of 
the Art of Brickmaking, nor would such an investi- 
gation, however mteresting in a historical point of view, 
add much to onr practical knowledge of the subject. 
It is, however, desirable that we should give a few 
particulars relative to the progress of the manufacture 
in tliis country; and we propose at the same time to 
give a brief sketch of the legal restrictions which have 
been imposed from time to time upon the mode of 
conducting the operations of the briekraakev ; in doing 
which we shall have occasion to point out some anoma- 
lies in the present excise duties, wliich deserve the 
attentive conuderation of the Legislature. . 

II. The use of biicL as a building material, both 
burnt and unbumt, dates from a very early period. 
Burnt brick is recorded in the Bible to have been used 
in the erection of the tower of Babd; and we have the 

PAST I. B 
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INTRODUCTION. 



testimony of Herodotus for tlie fact, whicli is confirmed 
by the investigations of trayellers, that burnt bricks, 
made from the clay thrown out of the trench sur- 
rounding the city, were used in building the walls of flie 
city of Babylon. 

Sun-dried bricks were extensively used in ancient 
times, especially ia Egypt, where their manufacture was 
considered a degrading employment, and, as such, 
formed the principal occupation of the Israelites during 
their bondage in Egypt after the death of Joseph. 
Very interesting ancient representations of the pro- 
cesses employed are still in existence, and throw much 
light on variouB passages of Scnpture. Thus, the pas- 
sage in Psalm IxxzL 6, " I removed his shoulder from the 
burden ; his hands were deKrered fl-om the (icater) pots," 
is strikingly illustrated by pictures still preserved to us, 
in ivliitli labourer?; are rarryinL^ the tempered clay on 
their shoulders to the mouiders, whilst others are engaged 
in carrying vessels of water to temper the clay. The 
Egyptian sun-dried bricks were made with clay ttrixed 
witJi chopped straw, which was f\imished to the larttellteB 
by their Egyptian taskmasters before the application of 
Moses to Pharaoh on their behalf, after which the ob- 
ligation was laid on them to provide their own straw, 
which appears to have been a grievous addition to 
their labour. It would appear from the details given, 
tliat the Israelites worked in gangs, under the superin- 
tendence of an overseer of their own nation, who was 
provided with all necessary tools and materials, and who 
was personally responsible for the labour of the gangs. 

Burnt bricks were, however, also used in Egypt for 
river VieSe and hydraulic works, bat, probably, oat to 
any very great extent. 

It is Recorded in 2 Samuel Xii. 31, that Davifl put 
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the children of Amnion «nder saws, and hfirrowa and 
axes of iron, and made them pass through the bi'ickkiln: 
without entering on the question whether the Ammonites 
were made to labour in the briclifields as tlie Israehtes 
had themselves previously done during the time of their 
bondage in Egypt, or whether we are to understand 
that they were put to death with horrible tortures, as 
supposed by most commentators, there is a strong 
presumption that the implements here spoken of in 
connection with the brickkiln jrere employed in the 
preparation of the clay; and if ihJs view be correct, the 
passage is interesting as evidence of the uae of machinery 
ill makins; bricks at a very early period of history. 

III. The Romans used bricks, both burnt and unburnt, 
m great profusion: all the p-reat existmg rums at Rome 
bemg of brick. At the decline of the Roman Empire, 
the art of bnckmakin!'- tell into disuse, but was revived 
in Italy after the lapse of a tew centuries. The rae- 
diasval ecclesiastical and palatial architecture ot Italy 
exhibits many hnc specimens of brickwork and onui- 
mental work lu terracotta: cornices and Other deco- 
rations of great beauty being executed in the latter 
material. 

IV. In Holland and the >'cthcrlands. the scarcity of 
stone, led. at an early period, to the extensive iiw of 
br k I f rnh foi "i t t 1 it f r Ip ^ il 
b Id 1 II e L c trie il mi h ] imen 
ot! Lk« k tten t\ c 1 11 1 1 i itli ^leat 
taste, and producing a very nch effect, aa in the celebrated 
examples at Leeuwarden m Fnesland. It lewor^y of 
remark, that in tiie tens Of Lincolnshire and Norfolk, 
where we Hhauld naturally have expected to have found 
the same material made lue of, the churches, many gf 
which are exceedingly fine spedmens of architecture, 

B 2 
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are bnilt of small stones, said to have beea brought 
from a great distance on pact-horses. 

V. B lick making appears to have been introduced 
into England by the Romans, who used large thiw 
bricks or n ail tiles as bond to their rubble constructions; 
and such wuil tiles continued to be used in England 
until rubble work was superseded by regular masonry, 
about the time of the Norman Conquest. Brick does 
not appear to have come into general use as a building 
material until loi^ aft^vrards. 

In the reign of Heniy VIII., however, the art of 
brickmaking had arrived at great perfection, and the 
remains of many buildings erected about this time 
exhibit some of the finest known specimens of orna- 
mental brickwork. 

The following is a list of some of the principal brick 
buildings erected at the period of which we speak: — 

rign of Henry VI. 



GXemy. KeeUn;. Ibdla^ SuBbtk . Close of lata cealurr. 
Manor Home, at Eait Banbun. Norfolk Duriog the leign of Heni; Vtl, 
'ilorpland HM, Norfolk . . . Ditto. 

nuionBge House, Great Snoring, Naifolt Doring tha reign of HeBtj TItL 

Many of these buildings have been engraved in Pugin's 
" Examples of Gothic Architecture," to which we would 
refer the reader. The decorative details of the Manor 
House at East Barsham and of the Parsonage House 
at Great Snoring are partjculariy worthy of notice; the 
panelled iiiezes, cornices, and other omameutal work 



rds 



Old pari „l llii-,i|iu.ii Ciiii 
Tutersliall Castle. Llacoln 
O^rougfa Hall. Norfolk 
Hengr*TO BM. Sidblk 



Abont A.D. 1482. 
Hniabed A.D. 1538, 
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being constructed of terracotta monlded to the Tequired 
form. The use of terracotta for decorative panels and 
bas-reliefs appears fo have been common during the 
reign of Henry Vill. The gateway of York Place, 
Whitehall, designed by Holbein, was decorated with 
four circular panels, which are still presei-ved at 
Hatfield Peveril, Hant^i. 

The gateway of the Hcctoiy in Hiidleigh churchyard 
is very similar in character to that at Oxborough Hall, 
engraved in Pugin's work, above referred to. It has 
been lately restored very carefully, the terracotta work 
for the purpose being made at the Layham Kilns, near 
Hadleigh, in moulds of somewhat complicated con- 
struction. 

In the time of Queen Elizabeth, brick seems onljr to 
have been used in large mansions. For common 
buildings, timber framework, filled in with lath and 
plaster, was generally used, and this construction was 
much employed, even when brickwork was in common 
use, the brickwork, up to a late period, being merely 
introduced in panels between tlie wooden framing. 

VI. On the rebuilding of London after the great fire 
of 1666, brick was die material universally adopted for 
the new erections, and the 19th Car. II. c. II, regulated 
the number of bricks in the thickness of the walls of the 
several rates of dwelling-houses. One of the resolutions 
of the corporation of the city of London, passed about 
this time, is interesting; it is as follows; — "And that 
they (the surveyors) do encourage and give directions 
to all builders, for ornament sake, that the ornaments 
and projections of the front buildings he of rubbed 
bricks ; and that all the naked parts of the wails may 
be done of rough bricks, neatly wrought, or all rubbed, 
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at die direction of the builder, or ^t ihe htiildera may 
otherwise enrich their fronts u they please." 

Much of the old brickwork still remaining in London, 
in buildings erected at the end of the 17th and be- 
ginning of the 18th century, is very admirably executed. 
The most remarkable feature of the brickwork of thia 
period is the introduction of ornaments carved with the 
chisel. A fine example of this kind of work is shown 
in the Frontispiece*, which is a sketch of No. 43, St. 
Martin's Lane, one of a block of houses built by a 
person of the name of May, who about the same time 
erected May's Buildings, to which the date of 1739 ia 
affixed. The hoii^e in question is saia lo nave been 
intended bv Blr. Miiy for his own residence. Its deco- 
rations consist of two fluted Doric pilasters, supporting 
an entablature, the whole executed in fine red brickwork; 
the mouldings, flulings, and omam^ts of tiie metopes 
having been carved with &e chisel after the ereclioa of 
the walls+. 

Vri. It was not till the close of the last century that 
biicks were subjected to taxation. The 24 Geo. III. 
li. 24, imposed a duty of '2s. (id. per thousand on bricks 
of all kmds. By the 34 Geo. III. c. 15, the duty was 
raised to 4s. per thoiuand. By the 43 Geo. III. c 69, 
bricks were divided into common and dressed bricks, 

• The ouOiai B iadabled to the lundnM of Mr. Edis for this tkelch of 
one of the nunt atexa&ag Bpedmeiu of onmnental bricknork ia the me- 
tropolia. 

f Tlie author ia indeblad for this inii>rmalioD (o Mr. Caanon, .Foreign 
BookiBllsr, of No, II, May's Buildinga. Tliis gentleman, nho i^ paid 
mueli attsntion to architecture, took adiantage of (he oppoilunides afforded 
b; the erection of scalfolding, u a time vhea the house vras uu<lerg<Bng 
repair, to maiie a niiiiate eiamiDalioD of (heae decontiow. 
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an4 Mtpante rates of duty w«re impoMd on eodi kind. 
These duties and those on tiles were as foUows t — 

SCHEDULE (A)— DUTIES. 



Por every tJtoiuavd bncki which iholl be made in Great Bri- 
tain, not eicBeding anj of ihe following dimensiona, that 
11 to aaj , l&a xach&s loog, thrtse inchea thick and £ve ioclieB 
wide . . .060 

For eve>7 tbouiand of bricka which shall bo made in Great 
Britain Btceedli^ ■ny of the fengiNi^ dimetitionB 0 10 0 

ForemifthDiiisndiif )iriGluiiriiich ihall be made in Great 
Britain, and nhicb shall be nnoolhed or poliihed on one or 
more lida or ndt). Ihs nma not exceeding Ibe superficial 
(Gineiidinii of Int inehea long bf five indiea wide ■ . 0 12 0 

for mrj hwdied of neb laatmnitiaiiBd brioki, raeseding i dutiu cm 
tba»li»M»id»iipeifidia«niaBdoni . . . . j" pavma-«l«. 

For BTeiy tbeuBod of plain tilet irhich sball be made in Great 
Britain 0 4 10 

Vat vmrj tbaunnd lit pu or ridge Ules which sliall be made 
iB(?»UBritid4 0 12 10 

Pot every hundred of paiing liles nhich thiSl be made in 

' Great Britain not exceeding ten inches Equare . .025 

For everj hundred of paving tiles nhich shall be made in Great 
Briton exceeding ten inches square 0 4 tO 

For every thousand tiles which shall be made in Great Britam, 
otber than such as are hereinbefore enutoerated or described, 
hj nbalever name or namea audi tile* are at qiaj be called 

w kMwn, 0 4 10 

N.D.'^'nia Bid doliet an bridu wd tite* ta be paid by the maker ■» 
tnaken tbenof raqweiival}'. 
By the 3 Williua IV. cl 1 . (1833), the dutus on tiles * 

were i^u>11y repealed, and two yean afterwards the duty 

■ By > OBrious otetalg^ Ibie Act, (rbiob was intended to put roriflng 
tUtt 00 the same footing as slates, also lepealed the duties on pavittg tilea, 
whilal bric/is used fur paving remained subject to duly as before. Thus a 
lump of clay pot into a mould lOin. x5 in, x3 pajs duty, but the same 
quantity of clay put into a mould II) in. square is duty liee, because it cornea 
under the denomination of a tile. Xbe manu&ctuier and not the public 
nap As BdTMt^ Ibn* givm. 



Digitized by GoOgle 



INTRODUCTION. 



on bricks was again raised, making the duty on commoa 
bricks 5s. lOd. per thousand. 

The brick duties formed the subject of the 18th 
Report of the Commissioners of Excise Enquiry, 
1836; und in 1839, these duties were repealed by the 
2 and 3 Vict. c. 24, and a uniform duty of 6s. lOd. 
per thonsand imposed on all bricks of which the cubic 
content does not exceed 150 cubic inches, without any dis- 
tinction as to shape or quality. See Appendix, A and B. 

VIII. The new Act is a gi'eat boon to the public as 
well as to the trade, as, in consequence of the removal 
of the restrictions on shape, bricks may be made to 
any required pattern ; and moulded hricka for cornices, 
plinths, string-courses, &c., can be manufactured at a 
moderate price. Under tlie old regulations, also, the 
brickTuaker was precluded from correcting any defect 
which might arise from warping or twisting in the 
procese of drying, without making himself liable to pay 
the higher rate of duty; this being no longer the case, 
a very superior article can now be made at a price very 
little exceeding that of common bricks under the old 
regulations. 

IX. By the new Act*, bricks made and used solely 
for the purpose of draining wet and marshy land are 
exempted from duty, provided they are legibly stamped, 
in making, with the word " Drain," and a penalty of 
fifty pounds is imposed on every person who shall use 
such bricks " for any otb^r purpose than in draining wet 
and marshy lands and in constructing the necessary 
drains, gouts, culverts, arches and walls of the brick- 
work proper and necessarily required for effecting and 
maintaining the drainage of such lands." 

■ Tlus eiemplioa nu ot^iullf granted hj 7 Geo. IV. c 49, >, 8. 
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it is a qiiestiou whether the, exemption cannot be claimed 
for all bricks used in the erection of bridges over 
drains, inasnmch as the drainage of the districts through 
which they pass could not be maintained without the 

erection of such bridges. The great number of archways 
and culverts refiuiri'ii in ihi.: (:r)nstru(!Lroii of a railwav 
renders it mosi iicsuiiriii! i.iiin i:ne imiiis oi cxfimiiwoii 
should be cleiiriv lu'uiniit. niiiiin iiirorijiuiioii oil uin 
point will be foiniii lu ir\f, aiiikiikii):. i u. iinii Vi. 
X. The nui 

Britain is verv ama. itic riiniiix;i- ntiuuniiv nioutiiit 
to charge duniiL' me, liisi i<:n vi'iw.-i Dcioy: niMnv 
1,800,000,000, d b 
tween 600,000/. ii.iid (m.mu. 

Comparativeiv it'w nncKS arc mam' iii k'l'iii.iiiim. on 
account of the abundance of stone everywhere to be 
hud in that country, the duty paid on bricks in Scotland 
being only about of the whole amount above named. 

It is impossible to ascertain the number of bricks 
annutdly made in Ireland, as no duties are paid on 
bricks manufactured in that country. 

Those who are not practically connected with en- 
gineering works may find some difficulty m formmg a 
clear conception of the immense number of bricks 
annually made for railway purposes ; and which iiiay he 
roughly estimated at from 600 to «(JU millions auiiualiv. 
In 1821, before the introduction t tli i ,ih jv > tp,a, 
the number of bricks charged with duty in England and 
Scotland amounted to 913,231,000.' In 1831 the 
number was 1,163,048,681. In 1840 the number rose 
to. 1,725,628,333. 

A common turnpike road bridge over a nulway 
requires for its conskuc^on, in round numbers, 300,000 
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bricks; and the lining of a railway tunnd of onlinary 
dimensions consumes about 8000 for every yard in 
lengtli, or in round numbers about 14,000,000 per 

XI. The processes employed in the manufacture ol' 
bricks differ very greatly in various parts of the country. 
In some districts the clay is ground between rollers, and 
the puginiU is never used. In others, both rollers and 
pugmills are employed. In the neighbourhood of London 
rollers are unknown, and the clay is passed through a 
wash mil!. Equal differences exist in the processes of 
moulding and drviiig. Lastly, tiic iurni of the kiln 
vanQS greatly, hi luanv places the common Dutch 
ki!n is tlie one employed. lu E^~<ix iind Siiflblk the 
kin hiif I hel fii , Uneitl tU i il ( ui 
Stafiordshire bricks are iitcd in circular domed ovens 
called cupolas ; whilst near London kilns are not used, 
and bncks are burnt m clamps, the luel required for 
their vitrification beincr mixed up ivith the clay m the 
process of tern perm g. 

In the foUowmfi" pages we have described at con- 
siderable lengtli the practice of brickmaking as carried 
on m Nottinghamshire, fetatiordshire, Suflolk, and m the 
neighbourhood of London; and although the practice of 
almost every county presents some local peculiarity, 
the reader who has ctu'efnlly gone through these ac- 
counts will be enabled to understand the object of any 
processes not liere described, and to form a fadenbly 
correct judgment as to whether the procoan of manufac- 
ture in any district is conducted in a judicious manner; 
or whether the brickmaker has merely followed the 
practices handed down hy his predecessors without any 
consideration, as to the possibility of improving upon 
them. Before, however, entering upon the practical de- 
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tails of the subject, it is uecesaary that the reader should 
have Bome knowki^Q pf the general principles of brick- 
nw^ng;, fkod of the nature of the processas employed; 
and these we di^ll proceed to coojiider in the foUowing 
qhfipter, 



CHAPTER I. 

GSHEBAL PHINCIPLES OF THE MANUFACTUftE OF , 

BRICKS AND TILES, 



1. The whole of the operations of the bri^Iunftker 
may be classed aoder five headi, viz,: 

Preparatton of briek enrdi. 

Tempering, 
Moulding, 
Drying. 
Burning. 

W i; propose in this chapter to describe these operations 
one by one, pointing out the object to be effected by 
euolt, and com|)aring at the same time the different 
processes employed in various parts of this country for 
the siirnc end. 

rEr.t'AK.viroN of brick zautu, 

2. The qualities to be aimed at in making bricks for 
bailding purposes may be thus enmnetated Sonnd- 
QGspt that is, fraedom from cracks and flaws ; hwdoess, 
t0 tttable tbem to withstand pressure and cross stndn ; 
iBgubri^ of shape,, that the mortar which they are 
Dieted nwy ba of vmifonn thickness tf> insure UDifbmi^ 
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of settlement; uniformity of size, that all the bricks in 
a course may be of the same height; uniformity of 
colour, which is of importance only in oraamental 
work ; &d1ity of cutting, to enable the bricklayer to out 
them to any ^ven shape, aa required in executing all 
kinds of gauged work; laetly, for fumace-work and all 
situations exposed to intense heat, infusibility. 

3. Success ia attaining the desired end depends 
almost entirely on a proper sdection of brick earths and 
their judicious preparation before commencing the 
actual process of brickmaking; the subsequent opera- 
tions being matters of mechanical routine. Bnck- 
making, therefore, may be viewed in two lights — as a 
science, and as an art; the former having been little 
studied and being very imperfectly understood, whilst 
the latter has been brought to great perfection. 

4. The alliaceous earths suitable fur biickniaking 
may be divided into three principal classes, yi/.. : — 

Pare clays, composed chiefly of one-third alumina with 
two-thirds of silica, but generally containing a small pro- 
portion of other snbstances, as iron, lime, sal^ mag- 
nesia, &c. 

Marls, which may be described as earths containing 
a considerable proportion of lime. 

Loams, which may be described as iight, sandy clays. 

It very seldom happens that earths arc found which 
are suited for the purpose of brickmaking without some 
admixture. The pure clays require the addition of sand, 
loam, or some milder earth; whilst the loams are often 
so loose that they could not be made into bricks without 
the addition of lime to flux and bind the earth. Even 
when the clay requires no mixture, the difference in the 
working of two adjacent strata in the same field is often 
BO great that it is advisable to mix two or three sorts 
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tofrethi^r to produce nniformify in the size and colour of 

the bricks. 

5. Alumina may be considered as the principal in- 
gredient in ftll brick earth, and it is this which saves to 
clay its plastic quality. Alumina alone, or the pure 
clavs containinc- but little sand, when beaten up with 
water into a stiff paste, mav be moulded with ffreat ease 
into anv shape: but will shrink and crack in drying, 
however carefully and slowly the operation be con- 
ducted : and will not stand dnns. ae a red heat causes 
the mass to rend and warp, although it becomes very 
hard by the action of the tire. 

The addition of any substance which wtll neither 
combine with water nor is subiect to contraction greatly 
remedies these defects, whilst the plastic quality of tbe 
clay is not matenallv affected. For this reason the 
strong clays are mixed with milder earth or with sand. 
The loams and maris used for brrckmaking in the 
neighbourhood of London are mixed with lime and 
sifted breeze for the same purpose, and also to effect the 
fluxing of the earth, as will be presently described. 

6. Silica being infusible either alone or combined with 
alumina in any proportion whatever, those claya wbich 
contain sufficient sand to enable them to stand flring, 
and are at the same time free from lime or other 
fluxes, are, from their refractory nature, very valuable 
for making fire bricks, fire lumps, and similar articles, 
for lining furnaces as well as for making crucibles, glass- 
house pots, and other articles exposed to intense heat. 
But, although silica and alumina atone form an infusible 
compound, a comparatively small quantity of oxide of 
iron renders the clay fiisible at furnace heat, if the silica 
and alumina are nearly in equal proportions; and in 
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using fire clsys containiag oxide of iron, wluch ara 
subject to considenible contraction through excess of 
alumina, care must be taken in correcting this defect 
not to add too mucli Billceous sand, or a fusible com- 
pound might be produced. To avoid this it is common, 
in making fire hricks, to substitute for the sand used in 
the ordinary processes of brickmaking, broken crucibles, 
old fire brii^ks, and glass-house pots, ground to powder. 

Fire clay being an expensive article, it is usual when 
making fire bricks at a distance from the mines to mix 
witb it bnmt clay, for the sake both of economising the 
material and diminishing its contraction. Mr. Pellatt 
states, that Stourbridge clay, when carefully picked, 
ground, and sifted, will bear for brickmaking two pro- 
portions (by weiglit) of burnt clay to oae of native clay. 
The best fire clays are natural coinpOLmds of silica Vid 
alumina, free from lime, magnesia, and metaUio pxidBSt 

7. The table in tlie opposite page shows tlte consti- 
tuents of several infusible earths, 

8. Fire clay is found tbroughaot the coal maasnres, 
but that of Stourbridge is coiwidered to be the best, a» 
it will bear the most intenaa tte^ tlut can be produ^ 
without becoming fused. Next in esteem to those of 
Stourbridge are the Welsh fire bricks, but they will not 
bear eucli intense heat. Excellent tire bricks are made 
at Newcastle and Glasgow. Fire bricks are made near 
Windsor, ut the village of Hedgerly, from a sandy loam 
known by the ii^me of Windsor loam, and mueli used 
in London for fire-work, sad al«o by chanists foe lu^ng 
their furnaces and for similar purposes. 

The relative merits of Windsor, Welsh, and Stour- 
bridge firs bricks are best shown by their commercial 
value. 
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The following table, extracted from Weale's " Con- 
tractor's Pocket Book for 1849," exhibits their relative 



Rte bricti per 1000. 
36-lach lumpt, eicb 

Fire-di]' per buihal 



5 8 0 



0 3 0 



Welsh. Slourbridge. 



£ t. ,1. £ s. d. 

0 6 6 0 9 5 

0 3 6 0 S 7 

0 S 11 



N.B.— TlwaboTe price! include curiajfe to London ud deliveiy 
at the worlu where (he articles are to he used. 



!J. Bricks made of refractory chiy, containLng no hme 
or alkaline matter, are hiked rather than burnt ; and 
tbeir soundness and hardness depend upon the fineness 
to which the clav has been ground, and the degree of 
firing to which it has been exposed. In such bricks 
the Bihca is merely a pasaive ingredient actins; mechani- 
cally to prevent excessive contraction, nnd thus mi- 
parting soundnesB to the bncks. nhiiot the alumina 
forms the cement which binds the m'liss together. ■ 

10- It is. however, very seldom that the common 
clav« are found to be free from lime and other fluxes, 
and when these are pi'csent in certain proportions, the 
silicn of the clav becomes fused at a moderate lieat and 
cpni.'"t« ihe mass together, borne earths are verv 
lu'^iblf, azid, when used for bnckmaking, irreat care is 
requisite in finng the bncks to prevent them from 
ruaning together in the kiln. Dr. Ure, in faia " Chemical 
Dictionarv," article " Sihca," says, " With mixtures of 
hme, alumina, and silica, a fiisible compound is usually 
obtained when the lime predommateB. The only re- 
fractory proportions were: — 
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Lime . . 
Silica . . 
Alamina . 



2 
1 

2 



2 



Excess of silica gives a glass or porcelain, but excess of 
alumina will not fbmish a glass. 

" When in mixtures of magnesia, silica, and alumina, 
the first is in excess, no fusion takes place at 160°; 
when the second exceeds, a porcelain may be formed; 
and 3 parts of silica, 2 niagnesia, and 1 alumina, form 
a glass. From Achard's experimenls it would appear, 
that a glass may be produced by exposing to a strong 
heat equal parts of alumina, silica, Itme and magnesia. 

" Other proportions gave fusible mixtures, provided 
the silica was in excess."* 

11. The earths used for brickmaking near London 
are not ciays but ioams and marls. To render these 
earths fit for brickmaking tliey are mixed with chalk 
ground to a pulp in a wash-mill. This cfiects a double 
purpose, for the lime not only imparts soundness to the 
bricks, acting mechanically to prevent the clay from 
shrinking and cracking, but also assists in fusing the 
siliceous particles ; and when present in sufficient quan- 
tity corrects the evil effects of an overdose of sand, as 
it takes up the excess of silica that would otherwise 
remain in an unconibined state. 

12. It will be seen from these remarks, that we may 
divide bricks generally into two classes, baked biicks 

* " If eitber lime or ^ca be added eepuitel; to pute da; in any pro- 
portian, ihe miitiue will not melt in die mot vicdent fiinuce; bat if 
■Jamiin, lime, ud hHcs be mixed togelbei, the IFhole melta, and the more 
readil; the nearer Um mixtura eppniachei u> the foUowing propontom r — 
ooe of ilinnuw, one of lime, and ibiea of nad. If tlie und be increued 
to Sts pnta, Ibe oom pound beeomes iniliHUe.'' — lira's " IKctionrj of 
Aria," tK., utide " Claj." 
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made from the refi^tory days, and iurnt or vitrified 
bricks made from the fusible eartha. 

The fusible earths are the most difficult of treatmeat, 
as there is con^derable practical difficulty ia obtaining 
a Eufficient degree of hardness mthout risking the 
l^ision of the bricks ; and it will be found that ordinary 
kiln-burnt bricks, made from the common clays, are for 
the most part of mfenor quality, heme hard only on the 
outside, whilst the middle is imperfectly burnt and 
remains tender. The superior quality of the Loudori 

i I k h h d f 'ly fallible com- 

j I I ll\ 1 t tl f 1 J breeze*, which 

IS thorouE-hlv incorporated with the brick earth iu the 
pugmiu, BO iiiiiL tacii bntk. beoojues a icind of fire ball, 
and contains in itself the fuel required for its vitrification. 
In building the clamps the bricks are stacked close 
together, and not as in ordinary kiln-burning, in which 
openings are left between the bricks to allow ofthe 
distribution of the heat from the live holes. The effect 
of these arrangements is to produce a steady uniform 
heat, which vitrifies the bricks without melting them. 
Those bricks which are in contact with the live holes or 
flues, melt into a greenish black slag. 

13. Cuttert, that ia, bricks which will bear catting 
and rubbing to any required sluipe, are made from 
sandy loams, either natural or artificial. In many 
districts, cutters are not made, there being no suitablQ 
materia! for the purpose. Bricks made from pure clays 
containing but little silica are hard and tough, and will 
not bear cutting, 

14, We now come to the consideration of colour, 
which depends oii the chemical composition of the 

■ Breeze ia a caiual mixture of cioden, smijl cnl and uhet, nioh » it 
collected by tin (caveugen. * 
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earth employed, and sot on their natural oolour before 
burning. This ehould be borne in mind, because brick- 
makera often speak of clays as red clay, white day, tfQ„ 
according to the colour of the bricks made fnm them, 
without any Tefeience to Aeir cqioqr in the unburnt 

If iron be present in clay without Ume or similar 
puhstancee, the colour produced at a moderate red beat 
will be red, the intensity of colour depending on the 
proportion of iron. The bind or Bbale of the coal 
measures burns to a bright clear red. If the clay be 
slightly fusible, an intense heat vitrifies the outside of 
the mass and clianges its colour, as in the case of the 
Staifordshire bricks, which, when burnt in the oi'dinary 
way, are of a red colour, which, however, is changed to 
a greenish blue by longer firing at a greater heat. The 
addition of lime changes the red produced by the oxide 
of iron to a cream brown, whilst magnesia brings it to a 
yellow. Few clays produce a clear red, the majority 
burning of different shades of colour, varying from 
reddish brown to a dirty red, according to the pro- 
portion of lime and similar substances which they 
contain. Some clays, as the plastic clays of Suffolk, 
Devonshire*, and Dorsetshire, burn of a clear white, as 
may be seen in the Suffolk white bricks, which are 
much esteemed for their soundness apd colour. The 
London malms have a rich biinutone tjnt, whidi is 
greatly assisted by the natpe of the sand u^d in the 
process of moulding. 

• The plastic clay of Devonshirs and Doreeishire forms (he basis of tlia 

porliona. Tliii cl^ b mj reflectory in high bests, a ptopert; whidb 
jojiud to ill wbit^Hi HhBB buniedi mtden it pectdivly ndwl'lB ("t pot- 
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The reader who wishes to pnreue this intereetiDg 
subject is recommended to peruse the articles "Clay," 
and " Pottery," in Dr. Ure's " Dicdcmary of Arts, 
Manufactures, and Mines," and a very intereating paper 
oil "Pottery" in Aikin's "Illustrations of Arts and 
Manufactures," 

15. By employing metallic oxides and the ochrous 
metallic earths, ornamental bricks might be made of a 
Tariety of eoloars. This, however, is a branch of brick- 
making which has as yet received very little attention, 
although, with the rising taste for polychromatic deco- 
ration, it is well worthy of consideration, 

Yellotf clanipt burnt bricks are made in the vicinity 
of the metropolis, and in other* situations where similar 
material and fuel are readily obtained. While bricks 
are made from the plastic clays of Devonshire and 
Dorsetshire, and also Cambridgeshire, Norfolk, Suffolk, 
and EsBex, as well as in other places. Hed bricks are 
made in almost every part of England ; but the _fine red 
or cutting brick is not generally made. Bbic brieks 
are made in Staffordshire, and are much used in that 
part of England. 

Sound and wcll-bumt bricks are generally of a clear 
and uniform colour, and when struck together will ring 
with a metallic sound. JJeficienoy in either of these 
points indicates inferiority. 

\G. Bricks sufficiently light to float in the water were 
known to the andents. This invention, however, was 
completely lost until rediscovered at the close of iks last 
century by M, Fabbroni, who published an accomit of his 

■ Tellov dampt burnt bricks are made at MirgRte. in Kent, from Ibe 
patcEin of pltutic cl^ ];ing in tbe bollova of the clialk. The older pert 
of Hamate ia built of led biicka i^d to have been bnoght from Canter- 
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expeiiments, M. Fabbnmi succeeded in making floating 
bricks of an infusible earth called fossil meal, which is 
abundant in some parts of Italy. Bricks made of this 
earth are only -J of the weight of common clay bi iclts, on 
which account they would be of greater service in vault- 
ing church roofs, and for similar purposes. An account of 
M. Fahbroiii's experiments is given in Ure's " Dictionary 
of Arts," &:c., article " Brick see also article? of this 
chapter, for an analysis of fossil meal. 

Having thus briefly sketched the leading principles 
which should be our guide in the selection of brick 
earth, we now will proceed to describe the several 
processes by which it is brought into a fit state for use. 

17. Umoiling. — The first operation is to remove the 
mould and top soil, which is wheeled away, and should 
be reserved for resoilms: the exhausted workings when 
they are again hrousrht into cultivation. In London 
the vegetable mould is called the encallow, and the 
operation of removing it. encallowing. 

18. Ctay-^ging and Weathen^. — ^The brick earth 
is dug in die antunm and wheeled to a level place pre- 
pared to receive it, when it is heaped up to the depth of 
several feet, and left through the winter months to be 
mellowed by the frosts, which break up and crumble 
the lumps. At the commencement of the brickmaking 
season, which generally begins in April, the clay is 
turned over with shovels and tempered either by spade 
labour or in the pugmill ; safficient water being added 
to give plasticity to the mass. 

19. During these op^tions any stones which may 
be found must be carefully picked out by hand, which 
is a tedious and expensive operation, but one which 
cannot be neglected with impunity, as the presence of a 
pebble in a brick generally causes it to crack in drying. 
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and makes it shaky and un sound wben burnt. If the 
earths to be used are inuoh mixed with gravel, the only 
remedy ie to wash them in a trough, filled with water, 
and provided with a grating sufficiently close to prevent 
even small stones from passing through, and by means 
of which the liquid pulp runs off into pits prepared to 
receive it, where it remains until, hy evaporation, it 
becomes sufficiently firm to be used. This process is 
used in making cutting bricks, which require to be of 
perfectly unifbrm texture thronghont their whole snb- 
itnnce, but it is tedians aUd espeaeire. 

In working the marls of the midland districts, mnch 
trouble is experienced from the veins of skerry or impure 
limestone with which these earths abotmd, If a small 
pieee of limestone, no bigger than a pea, is allowed to 
remain in the clay, it will destroy any brick into which 
it finds its way. The carbonic acid is driven off by the 
heat of the kiln, and forces a vent through the side of 
the brick, leaving a cavity Uirough which water finds 
its way, and the first sharp fl«st to which such a brick 
may be exposed generally suffices to peti^ the fkce. 

20. Grindinff.— To remedy this serious evi]> enUtf 
iron rollers are now generally used throughout the mid- 
land districts for grinding tlie clay and crushing the 
pieces of limestone found in it, and their introduction 
baa been attended with very beneficial results. The 
clays of the coal measures contain much ironstone, 
which requires to be crushed in tbe same manner. 

In many yards the grinding of the clay is made to 
form part of Ihe process of tempering, the routibe being 
as fidlows:— -Glay-getting, weathering, turning over and 
wheeling to miU, grinding, tempering, and moulding. 
In Sta^rdshirs tiie chy is not only ground, but la also 
pngged in the process of tempering, as described in 
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chap. iv. art. 38 ; tlie routine is tlien as follows : — 
clay-getting-, grinding, weathering, turmog over, pug- 
ging, moulding. 

At a well-mounfed brickwork in Nottingham, belongs 
tag to MobW Wood, Esq., the clay used in making the 
best facing bricks is treated as follows: — it is first 
turned over and weathered by exposure to frost; it is 
then again turned over, and the stones picked out by 
hand, after which it is ground between rollers set very 
close together, and then left in cellars to ripen for a 
year or more, before it is finally tempered for the use of 
the moulder. The bricks made from clay thus prepared 
ftre of firat-nte quftlity, but the expense of the process 
ia too greftt to allow of muth profit to the manufectnrer. 

21. tyashinff. — The preparatioQ of brick-earth in the 
neighbourhood of London is effected by processes quite 
different from thos^ jttat described. For marl or malm 
bricks, the earth ia ground to a pulp in a wash-mill, and 
mixed with chalk fffeviouSly ground to the consistence 
of cream i this pUlj^ or, as it is technically called, 
malm, is run off through a fine grating into pits pre- 
pared to receive it, and there left, until by evaporation 
and settlement, it becomes of sufficient consistency to 
allow a man to walk upon it. It is then soiled, i.e. 
covered with siftings from domestic ashes, and left 
through the winter to mellow. At the commencement 
of the brickmaking season the whole is turned over, 
and the ashes thoroughly incorporated with the earth 
in the pugmill. In making common bricks, the whole 
of the earth is not washed, but the unwashed clay is 
heaped up on a prepared floor, and a proportion of 
liquid malm poured over it, after n^iich it is soiled in 
the same way us for making malms. 

TheSe processes ate well calculated to produce sound, 
h.M, and w^*sbaped Ifficks. The WasUng of the clay 
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effectually frees it from stones and hard lumps, whilst 
the mixing of the chalk and clay in a fluid state ensures 
the perfect homc^neousiiesB of the mass, and enables 
the lime to combine with the silica of tlie clay, which 
would not be the case nnleas it w»e in a state of minute 
division. 

22. There are very few earths suitable in their natural 
state for making cuttera. They are therefore usually 
made of washed earth mixed up with, a proportion of 
sand. Without the addition of sand the brick would 
not hear rubbing, and it would he very difficult to bring 
it to a smooth &ce. 

23. It may be here observed that suflScient attention 
is not generally paid to the preparation of brick-eartli, 
as it too frequently happens that the clay is dug in the 
spring instead of tlic autumn, in which case the benefit 
to ha (Iprivt'd from the winter frosts is quite lost. The 
use (if rollers, to a certain extent, eaunterbalances this ; 
but bricks made of clay that has been thoroughly 
weathered are sounder and less liable to warp in the 
kiln. 

TEMPERING. 

24. The object of tempering is to bring the prepared 
briek earth into a homc^eneoua paste, for the use of the 

moulder. 

The old-fashioned vay of tempering was to turn the 
clay over repeatedly with shovels, and to tread it over 
by horses or men, until it acquired the requisite plasti- 
city. This method is still practised in many country 
yards, but where the demand for bricks is extensive, 
machinery is usually employed, the clay being either 
groimd between rollers or pugged in a pugmill. This 
latter process is also called grinding, and therefore in 
making inquiries respecting the practice of particular 
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localities, the reader should be careful that be is not 
misled by the same name heing applied to processes 
which are essentially difieretit. 

When rollers are used m the prehminary processes, 
the labour of tempering is much reduced. Their use is, 
however, most generally conhned to the process of 
tempenn 1 ch I 9 t J t II — i clav, 
which I h I ft III II t r to 

mellow. IS turned over with wooden shovels (water 
being added as required), and wheeled to the mill, 
where it is crushed between the rollers, and &lls on a 
floor below them, where it is again tamed over and is 
then ready for use. 

When the ciay is sufficiently mild and free from lime 
and ironstone as not to require crushing, tempering by 
spade labour, and treading, is generally adopted ; hut 
in the districts where rollers are used, the brick-earths 
are generally so indurated that a great proportion could 
not be rendered fit for use by the ordinary processes. 
The advantages and disadvant^s of the use of rollers 
are considered at some length in chap. iii. art 4. 

25. In making bricks for railway works, which has 
been done during the last ten years to an almost incre- 
dible extent, contractors are generally little anxious as 
to the shape or appearance of the article turned out of 
the kiln, provided it be sufficiently sound to pass the 
scrutiny ot tbc inspector or rpsiiltint engineer. As the 
whole process of railway brickiiiaking often occupies 
but a few weeks from the first turning over of the clay 
to the laying of the bricks in the work, the use of rollers 
in such cases is very desirable, as a partial substttnte for 
weathering. On the line of the Nottmgham and 
Grantham Railway, several millions of bricks have been 
made as follows the clay is first turned over with the 

PAST I. 0 
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spadei and watered and trodden by men oi boya, who, 
at the BBme time, pick oat the stones ; it is then 
wheeled to the mill and ground, after which it is turned 
over a second time, and then i)a>,-i d ut oiici; to the 
moulding table. 

26. Although in many country places where the demand 
for bricks is very small, tempering is still performed by 
treading and spade'labonr, the pugmill is very ext^n- 
sively used near London, and in moat places where the 
brick-earth is of mild quality, so as not to require cnuh" 
ing, and the demand for bricks snffloiently constant to 
make it worth while to erect machinery. The pugmill 
used near London is a wooden tub, in eliape an inverted 
fruatrum of a cone, with an upright levolviiig shaft 
passing through its centre, to which are keyed a number 
of knives, which, by their motion, cut and knead tha 
clay, and force it gradually through the mill, wfaenoa it 
issues in a thoronghly tempered ataia, Hi for the uo of 
the moulder. Some contend that die pugmili is no 
im[H'ovement on the old system of tempering by manoal 
labour; but, without entering into this quciiUon, there 
can be no doubt that it does its work very thoroughly, 
and its use prevents the chance of the tempering being 
imperfectly performed through the negligence of the 
temperers. In the London brickfields the process of 
tempering is conducted a^ follows: — the mahn at 
maimed brick-eartli, as the case may be, is turned over 
with the spade, and the soil* (ashes) dug into it, water 
being added, as may be necessary. It i« than barrowed 
to the pugmill, and, being thrown in at the top, passe» 
through the mill and keeps coattnnally i»uiag at a hols 
in the bottom. As the clay issues fh»ra the ejectqaeot 

■ Soil, itbtu, lautt D«t be coahmMiA^mei,KgilMtmottd, 
irhiidi it ia MMne placu ini«d nitli tUo^g ta iB|)4«r itwUer. 
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hole, it is cut iato parallelopipedooB 1^ » bbourer, and, 
if not wanted for immediate use, is piled up and covered 
with sacks to prevent it from becoming too dry. 

In Staiioi dsliii e steam power is used for driving both 
rollers and pugmiU, and the case of the Ifttter ib osually 
a hoUow caat-iron cylinder, 

UOTTLDINQ. 

27. A brick-mould is a kind of box without top or 
bottom, and the process of moulding consists in dashing 
the tempered clay into the mould with sufficient force 
to make tiie elot completely fill it, after which the 
superfluous ciay is slriken with a strike, and the newly 
made brick is either turned out oa a drying floor to 
harden, or on a. board or pallet, on wliich it is wheeled 
to the back-rground. The first mode of working is 
known as slop moulding, becuiae the mould is dipped 
in water, ftom time to time, to prevent the day from 
adhering to it; the second method may be distinguished 
as pallet moulding; and in this process the mould in 
not wetted but sanded. These distinctions, however, 
do not universally hold good, because in some places 
slop-moulded bricks are turned out on pallets. 

28. These differences may, at first sight, appear 
trivial, but they affect the whole economy of a brick- 
work. In slop moulding the raw bricks are shifted by 
hand from the moulding table to the drying floor, from 
the drying floor to the hovel or drying shed, and from 
the hovel to the kiln. It is therefore requisite that 
the worka should be laid out go as to^ make ^e distance 
to which the bricks have to be carried the shortest pos- 
sible. Accordingly*, the kiki is placed in a central 

• TbaMira^aaiiiMnigieaxcqjlicni; but, whara pnefotUi, the di^- 
isE SoDii ^ad hm^ ne placed close (o dia lalix, 

c 2 
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situation in a rectangular space, bounded on two or 
more sides by the hovel, and the working floors are 
formed round the outside of the latter. 

In the process of slop moulding the newly made brick 
is carried, mould and all, by the moulder's boy to the 
flat, or drying floor, on which it is carefully deposited; 
and whilst this is being done, the moulder makes a 
second brick in a second mould, tho boy returning with 
the first mould by the time the second brick is being 
finished. As soon, therefore, as the floor becomes 
filled for a certain distance from the moulding table, the 
latter must be removed to a vacant spot, or the distance 
to which the bricks must be carried would be too great 
to allow of the boy's returning in time with the em]^ 
mould, 

29. In pallet moulding but one mould is used. Each 
brick, as it is moulded, is turned out on a pallet, and 
placed by a boy on a hack barrow, which, when loaded, 
is wheeled away to the hack ground, where the bricks 
are bntlt up to dry in low walls called hacks. One 
moulder will keep two wheelers constantly employed, 
two harrows being always in work whilst a tiiird is 
being loaded at the moulding stool. When placed on 
the barrow it is of littl^'. consequence (comparatively) 
whether the bricks have to he wiieeled 5 yards or 50, 
and the distance from the moulding stool to the end of 
the backs is sometimes considerable. 

30. The moulding table is simply a rough table made 
in various ways in different parts of the country, but 
the essential differences are, that for slop moulding the 
table is furnished with a water trough, in which the 
moulds are dipped after each time of using, whilst in 
pallet moulding, for which the mould is usually sanded 
and not wetted, the water trough is omitted, and t.jpage 
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{see account of Brickmaking as practised in London) is 
added, on which the bricks are placed preparatory to 
their bdng shifted to the hack barrow. 

31. Brick moulds are made in a variety of ways. 
Some are made of brass cost in fonr pieces and rivetted 
■tc^ther; some are of sheet iron, caaed with wood on 
the two longest sides; and others again are made 
entirely of wood, and the edges only plated with iron. 
Drawings and detailed descriptions of each of these 
constructions are given in the subsequent chapters. In 
using wooden moulds the slop-moulding process is 
almost necessary, as the brick would not leave the sides 
of the mould unless it were very wet. Iron moulds are 
sanded but not wetted. Brass, or, as they are teobni- 
cally called, copper moulds, require neither sanding nor 
wetting, do not rust, and are a great improvement on the 
common wooden mould formerly in general use. They, 
however, are expensive, and will not last long, as the 
edges become worn down so fast that the bricks made 
from the same mould at the beginning and end of a 
season are of diiferent thickness, and cannot be used 
together. This is a great defect, and a metal mould 
which will not ruat nor wear is still a great deside- 
ratum. It is essential that the sides of the mould 
should be snfficientiy stiff not to spring when the clay 
is dashed into it, and it is eauallv renuisite that it 
should not be made too heavy, or the taking-ofif hoy 
would not be able to carry it to the floor. A common 
copper mould weighs about 4 lbs., and, with the wet 
brick in it, about 12 lbs., and this weight should not be 
exceeded. 

32. There is a great difference in the quantity of 
bricks turned out in a given time by the paHet-mould- 
ing and by the slop-moulding processes. In slop 
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moulding 10,000 per week is a higli average, whilst a 
London moulder will tura out 36,000 and upwards in 
the same period. This arises in a great measure frotn 
tile drcumstance that in pallet moulding the tboulder 
Je assisted by a clot moulder, who prepares the clot fo? 
dashing ihto the mould, whilst in slop moulding the 
whole operation is conducted hy the moulder alone. 

33. In some places the operation of moulding par- 
fakes both of slop moulding and pallet moulding, the 
bricks being turned out on pallets iind harrowed to the 
hatk ground, whilst the moulds arc wetted in the 
ordinary process of slop moulding. The hrickmaking 
at ihe South Mimms tiinnel, in Middlesexj on the line 
of the OKat Ifortbem RaUway, is (August, 1649) 
carried on in this mumet with wooden moulds. 

34. The substitution of machinery for mennal labour 
)n the process of moulding has long been a lavourite 
subject for the exercise of mechanical talent; but 
althoii'jh a great number of inventions have been pft-" 
tented, there nre very few of them that can be said to 
bo thoroughly successful. The actual cost of moulding 
bears so smalt a proportion to the total cost of brick- 
making, that in smdl brickworks the employment of 
maehinery would efiect no ultimate saving, tmd, there- 
fore, it is not to be expected that madiibery will ever 
be generally introduced for brick moulding. But in 
Works situated near large towns, or in the execution of 
large engineering works, the case is very different, and 
a contractor who requires say 10,000,000 of bricks, to 
be made in a limitol titae, for the construction of A 
tunnel or a viaduct, can employ machinery with great 
advantage. 

It fortnii no pEut of our plan to give descriptidllB of 
the difieient Inidtmaking machfaies that have been 
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|lfltented ttora time to time, nor wouJd such information 
be of much lUtereBt to the general reader. The two 
most used in this doU&try ue AiDelie'i and Hiinfd. 
The ktter machine baa been estetiBivelf used in the 
execution Of lafge contracts, both in tiiis country atid on 
the continent. 

36. It has been much discussed by practical men, 
whether bricks moulded under great pressure are better 
than those moulded in the ordinary way. They are of 
denset- textut«, harder, smoother, heavier, and stronger 
thftn common bricks. Or the other hand, it is difficult 
to dry them, because the sur&ces become over-diieti 
Ktid scale off before the evaporation front the centre is 
eompleted. Their smoothness lessens their adhesion to 
mortar : and their weight increases the cost of carriage, 
and renders it impossible tor a bricklayer to lay as 
manv in a given time as those of the ordinary weight. 
On the whole, therefore, increased densitv may be con- 
sidered as a disadrantaire. although, for some purposes, 
dense bricks are verv valuable. 

36. Mr. Prosser of Birmingham has introduced a 
method of making bncks. tiles, and other articles by 
machinery, in whicli no dryino- is requisite, the clay 
being used in the state of a nearlv drv powder. The 
clay from which floor-tiles and tesserae are made is first 
dried upon a shp-kdn*. as if for makins pottery, then 
ground to a fine powaer. and in r.iiai sraw subjected to 
le pp ef . n<rmt,l 1 by ti lis means 
the clay is reduced to one-thira of its ongma! thickness, 

■ The tUp-tiln a a alone trough bolUnied with 6n ISet, under nhidi 
tans a fUmaue flue. It h used in the manufectUTe of pottery ht mtfo^ 
f6og the eicsH of tt«(sr in the iGp, or liquid mlitura of cUy md groood 
flinh, wbicfa i> thin brought into the atste of paete. 

f It ia a comman bat an erroneoua notioD. that utiolea made by tSr. 
{■Mnei^ pnom iM deniet diaD lanUlu attii^ made la the commoa vay I 
dieieieneiilbe&ct. 
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and retains sufficient moisture to give it cohesion. The 
articles thus made can be handled at once, and carried 
direct fo the kiln. In some experiments tried for ascer- 

tainiiis,- tlif; re?iiitaiict! of bricks and tiles thos made to a 
crushing lorcc, fi 9-iiich brick sustained a pressure of 
90 tons without nijury. 

37. Mr. Prosser's method offers great advantages for 
the niakinc; of ornamental bricks for cornices, bas-re- 
Iiefs, floor-tiles, tesselated pavements, &c. facrew presses 
are used to a considerable extent for pressing bricks 
ivlicn partiallv di v, to improve their shape and to give 
them a smooth lace; but we have in manv instances 
found pressed bricks to scale on exposure to frost, and 
much prefer dressint; the raw brick with a beater, aa 
described iii chap. lu. art. 34. 

3b. The great practical diSiculty in making moulded 
bncks for ornamental work is the warping and twisting 
to which all clay ware is subicct more or less in the 
process of burning. This diflicultv is especially felt m 
making large articles, as wall copings, &c. In moulding 
goods of this kind it is usual to make perforations 
through the mass, to admit air to the inside, without 
which precaution it would be impossible to dry them 
thoroughly; for, although the outside would become 
hard, tlie inside would remain moist, and, on being 
subjected to the heat of the kiln, the steam would crack 
and burst the whole. 

The Brighton Viaduct, on the Lewes and Hastings 
Railway, has a massive white bnck* dentil cornice, the 
bricks for which were made in Suffolk after several 
unsuccessful attempts to make hncks of still latter size. 
The thickness of the bricks first proposed presenting an 
insurmountable obstacle to their being properly dried, 

■ Brick mi ^fened to itone on ucount of the expeue otlho litter 

materiBl. 
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tbeir dhneDaionB were reduced and large perforations 
were made in each brick to rednce its weight, and to 
enable it to be more thoroughly and uniformly dried, 
and by adopting tliis plan the design was successfully 
carried into execution. 

39. The usual form of a brick is a parallel opipedon, 
aboQt 9 in. long, 4^ in. broad, and 3 in. thick, the exact 
size varying with the contraction of the clay. The 
thickness need not bear any definite proportion to the 
lengtli and breadth, bnt these last dimensions reipiiTe 
nice adjustment, as the lei^th should exceed twice the 
breadth hy the thickness of a mortar joint. The largest 
size of mould which can be used without subjecting the 
maker to double duty, is 150 cubic inches in content; 
and whatever the length of the mould, the breadth and 
depth should he calculated, so as to make its capacity 
exactly 150 cubic inches, or a little less, so as to be on 
the safe side, 

40. Bricks are made of a variety of shapes for par- 
ticular purposes, as enumerated in art. 60, chap. iii. 
The manu&cture of these articles is principally canied 
on in the country, the brickfields in the vicinity of the 
metropolis supplying nothing but the common building 

41. A point of aunic little importance may be here 
adverted to, viz., is any advantage gained by forming a 
hollow in the bed of the brick to form a key for the 
mortar? Then are Tarious opinions on this point, hut 
we think it may be laid down as a principle, that if it is 
useful on one side it will be still better on both, so as to 
form a double key for the mortar. In London, the 
brick mould is placed on a stock board, which is made 
to fit the bottom of the mould; and the relative positiom 
of the two being kept the same, so difficulty exists in 
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fiwmti^; a hollow on the Isottoitt of die brick) thk faabg 
effected by a kick ftstebed on the stock board. But 
this could not be done on the upper side, which is 
atriken icTel. In slop mnulding, the mould la airapty 
laid on the moulding stool, or on a mouldme; board 
much larger than the mould, and both sides ot the btick 
are flush with the edges of the mould, no hollow being 
left unless the moulder think fit to make one by scoring 
the brick with his fingers, which is sometimea done. 
When machfaiety is med in moulding;, it is equally eftiy 
to stamp tile top and the bottota of the brick ; Md we 
have seen, at Butteriy Ironworks, in Derbyshircj 
excellent machine-made bricks of this kind, made in the 
neighbourhood. 

42. Amongst tlie many inventions connected with 
brickmaking which have been fi-om time to time brought 
before the public, the ventila^ng bricks, made by Messrs, 
Beedle and Rogers, deserve attention, from the facilities 
they afford of warming and ventilating buildings. The 
dimenuons of the ventilating bridt are double those of 
the common btick, eadi btkk being 9 in. sqirare and 
3 in. tiiick ; bat from fbeit peculiar form, these bricks 
only contwn the same quantity of Clay, viz., 160 cubic 
inches, and are thus only liable to single duty whilst 
they occupy double the space of common bricks. These 
bricks are especially suited to the construction of flued 
walls fur hothouses, gaols, washbouses, workhouses, 
and other buildings, wWch it may be desirable to wartu 
without using open fires. We think, however, that the 
ecimomy stated by Uie proprietors to result fi-om their 
aae on account of thdr irize is overstated, as, in our 
ot^on, the thickness of the walls built with th^m 
should be considerably greater than in building with 
solid bricks. 
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The annexed figures sliow the form of the bricks and 
the way in which they are used. 



Figi 1 is a represeatation of a 9-iu. wall, built with 
thb ventilating bncks, with one common brick used at 
the angle of each course. 

Fig. 3 is a representation of a I4-in. wall,- the half 
ventilating brick, being used alternately in the courses, 
forma a perfect and etlectual bond. 

Fig. 3 is an iBometncal drawing, showing the ven- 
tilating spaces. 

43, The operation of drym£; the green bricks requires 
great care and attention, as much depends upon the 
manner in which they are got into the kiln. The great 
point to be aimed at is to protect them agttinst sun, 
wind, rain, and frost, and to allow each brick to dry 
nalfbrmly tVom the fkce to the heart 

&Io}>-moulded bricks are Usually dried on flats or 
dfyiflg fl6ors, Where they feiuam from obe day to fite or 
six according to the state of the weather. When spread 
out on the floor they are sprinkled wilii sand, wbiclt 
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absorbs superfluous moisture and renders them less 
liable to be cracked by the sun's rays. After remaining 
on the floors until sufficiently hard to handle without 
injury, they are built up into hacks under cover, where 
they remain from one to three weeks, untii ready for the 
kiln. In wet weather they are spread out on the floor 
of the drying ehed, and great care must then be taken 
to avoid drafts, which would cause the bricks to dry 
fiister on one side than the other. To prevent this, 
boards set edgeways are placed all round the shed to 
check the currents of air. 

The quantity of ground required for drying bricks in 
this manner is comparatively small, as they remain on 
the floors but a short time, and occupy little space when 
hacked in the hovels. The produce of a single mouldirkg 
stool by the slop-moulding process seldom exceeds 
10,000 per week, and the area occupied by each stool is, 
therefore, small in proportion. Half an acre for each 
kiln may be considered ample allowance for the voridng 
floor and hovel. 

44. Ill pliicps where, bntkmakmg is conducted on a 
large sctile, dryuis sheds are dispensed with, and the 
hacks are usually buflt m the open air, and protected 
from wet, frost, and ezcessive heat, by straw, reeds, 
matting, canvas screens, or tarpaulins, all of which we 
have seen used in different places. 

45. Bricks intended to be clamp burnt are not dried 
on flats, but are hacked at once on leaving the moulding 
stool, and remain in the hacks much longer than bricks 
intended to be kilned. This is rendered necessary by 
the difference between, clamping and kilning. In the 
latter mode of burning, the heat can be regulated to 
great nicety, and if the green bricks, when first placed 
in the kiln, be not thoroughly dried, a gentle heat is 
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api^ied tintil this is effected. la damping, however, 
the full heat is attained almost immediately, and, 
therefore, the bricks must be thoroughly dried or they 
would fly to pieces. In the neighbourhood of London 
a good moulder with his assistants will turn out from 
30,000 to 40,000 bricks per week, and the clamps 
contain from 60,000 to 120,000 bricks and upwards. 

From these combined causes, the area occupied by 
each stool is greater than in making slop-moulded 
bricks. In Mr. Bennett's brick ground at Cowley, ten 
stools occupy twenty acres. 

46. At the risk of wearying the patience of the 
reader we recapitulate the leading points on which 
depends the difference of area required for each mould- 
ing stool m making : — 

Blop-tnoaldBd Briots, ba<d:ed under London Pal lei-moulded Saiid Stocia, 

Dried one da; on flata 1st llaclii^d at once. 

Cl(«lj«t«ckedii.hEofcsl7cooreMl rBnoka l^ely slacked m haiks, 

h»h, pbced cloie tagelher un- tSodJ ",™'"^ ™<' ^ bncia 

dncoyer. J 1 "'de, wilt 9 it spwea belween 

■' L tbe hacks. 

Ram^iDibBdlOla 16d>;t 3rd Remun in back) 3 to 6 weeka. 

Rate of prodnrtitni per itool, 1 ... J A (nnif will turn out 3DJXN) (o 

BbonlH^mSly fi^OOOpMmet. 

Kiln boMi about 80,000 biick>,1 f Clamp coiiliiiu60^to 130,000 

and nuy bo Bred once ia 10 J bricki, and buma from two to 



47. It is scarcely necessary to ohserYe that different 
clays require difibrent treatment, according to their 
composition, some bricks bearing exposure to sun and 
rain without injury, whilst others require to be carefully 
covered up to keep them from cracking under similar 
drcumstances. See Appendix F. 

Superior qualities of bricks are generally drefted with 
a beater when half dry, to correct any twisting or 
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warping which mEiy hare taken place during ibB first 
stage of drying. 

BUSSIttQi 

4S. BHcks are burnt in clamps and in kUtu. The 

latter is the common method, the formet being 6nly 
employed in burning bricks made with ashes or coal- 
dust. It should bo observed, however, that the name of 
cliimp is applied also to a pile of bricks arranged for 
burning in the ordinary way, and covered with a 
temporary casing of buint brick to retain the heat, but 
this must not be confounded with close-clamping as 
practised in the neighbonrhood of Xiondou. 

49. The peculiaritjr of danqt btitning Is that each 
brick contains in itself the fiiel necessafy for its vitrifi- 
cation ; the breeze or cinders serving only to ignite the 
lower tiers of bricks, from which the lieat gradually 
spreads over the whole of the clamp. No spaces are 
left between the bricks, vvliii^h are closely stacked, that 
the heat to ivliich they are exposed may bo as uniform 
as possible. It is unnecessary here to go into the 
details of clamping, as they are very fully given ia 
the account of London Bricluuaking. See alw Ap- 
pendix, a. 

60. A kiln is a chamber in which the greed bricks 
are loosely stacked, with spaces between them for the 
passage of the heat; and baked by fires placed either 
in arched furnaces under the floor of the kiln, bt in fird 
holes formed in the side walls. 

There are many ways of consthicting kilflfi, and 
scarcely any two are exactly alike; but Uiejf iflay be 
divided into three classes ; — 

1st. The common rectangular kiln with fire-holes in 
the side walls. This is formed by building four rtallg 
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inclosing a rectangular sflace, with a narrow doorway 
at each end, and narrovf-arclied openings in tlie side 
wails exactly opposite to each other. The bricks are 
introduced through the doorways and loosely stacked 
with considerable art, the courses being crossed in a 
cniious' manner, bo as to leave continuous openings 
ftom top to liottoto of Ae i^e to distribute the heat 
In the lower part of the kiln narrow floes are left about 
8 in. wide ftnd about 2 ft, or 3 ft. high, connecting the 
fire-holes in the side walls. The kili.s haviriG; been 
filled, the doorways are bricked up and plastered with 
day to prevent the ingress of cold air, the top of the 
kiln is covered Wilh old bricks, earth, or boards, to 
retain thfe heat, and the findg is earned on by burning 
Coal ifl the fit^holes. A low shed is trpnerallv erected 
on each side of the kiln to protect the fuel and hro-nian 
from the weather, and to prevent the wind from uifjinij 
the fires. The details of the management of a kiln are 
given in another place, and need not be here repeated. 

This kind ot kiln is the simplest that can ivell be 
adopted, and is m use in Holland at the present dav. 
It is the kiln m common use through the Midland 
districts!. 

HaA. The reetahgular kiln with arched fiimaces. 
This constats also of a rectangular chamber; but differs 
from the first in having two archefl furnaces running 
under the floor the whole length of the kiin, the furnace 
doors being at one end. The floor of the kiln is formed 
like lattice-work, with numerous openings from the fur- 
naces belmv, through which the heat ascends. The top 
of the kiln is covered by a moveable wooden roof, to 
retain the heat, and to protect the burning bricks from 
wind and niin. These kilns are used in the east of 
England. 
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3rd. Hie circular kiln or cupola. This is domed over 
at the top. whence its name is derived. The fire-holes 
are merely openings left m the thickness of the wall, 
and are protected from the wind by a wall built round 
the kiln at a sufficient distance to allow the fireman 
room to tend the fires. These cupolas are used in Staf- 
fordshire and the neighbourhood, and the heat em- 
ployed 111 uiiiiii IS vi i v I'vnn. Drawings of a cupoia 
are given in chap. iv.. wiili an account of the manner 
in which the finng la cooducted, and therefore it is nn- 
necessary to enter here upon any of these details, 

51. The usual method of placing bricks in the kiln is 
to cross them, leaving spaces for the passage of the heat, 
but there are objections to this, as many bricks show 
a different colour, where they have been most exposed 
to tlie heat. Thus in many parts of the country, the 
bricks exhibit a diagonal stripe of a lighter tint than 
the body of the brick, which slioivs the portion that has 
been most exposed. In burning bricks that require to 
be of even colour, this is gnarded gainst by placing 
them exactly on each other. 

On first lighting a kiln the heat is got up gently, that 
tie moisture in the bricks may be gradually evaporated. 

When the bricks are thoroughly dried, wliich ia 
known by the steam ceasing to rise, the fires are made 
fiercer, and the top of the kiln is covered up with boards, 
turf, old bricks, or soil, to retain the heat. As the 
heat increases, the mouths of the kiln are stopped to 
check the draft, and when the burning is completed, 
they are plastered over to exclude the air, and the fires 
are allowed to go out. After this the kiln ia, or should 
be, allowed to cool rery gradi^y, as the soundnesB of 
the bricks is much injured by opening the kiln too 
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Pit coal is the iUel commonly used, and the quanti^ 
required is about half a ton per 1000 bricks ; bat much 
depends on the quality of the coal, the construction of 
the kiln, and the skill with which the bricks are stacked. 

Wood is sometimes used as fuei in the_ preliminary 
stage of firing, but not to a great extent. In a letter 
received on the management of the Suffolk kilns, the 
writer says, " The usual mode of firing bricks in Suffolk 
is in a kiln. The one near me, belonging to a friend 
of mine, is constructed to hold 40,000 ; it is about 20 ft. 
long and 15 ft. broad, and is built upon two arched 
liimaces that run through with openings to admit the 
heat up. The bricks are placed in the usual way for 
burning, by crossing so as to admit the heat equally 
through, when the whole mass becomes red hot: the 
first three or four days, wood is burnt iu what is called 
the process of annealing; with this they do not keep up 
a fierce fire. After this from 12 to 14 tons of coal are 
consumed in finishing the burning. Private individuals 
sometimes make and clamp 20,000 or 30,000 without a 
kiln; then there is great waste, and the bricks are not so 
well burnt." 

52. In the preceding pages we have briefly sketched 
the operations of brickmaking, and the principles on 
which they depend. In the following chapters the 
reader will find these operations described in det^ as 
practised in different parts of the country; it need hardly 
be B^d that the illustrations might be greatly extended, 
as there are scarcely two counties in England in which 
the processes are exactly similar, but this would lead us 
far beyond the limits of a Rudimentary Treatise, and 
enough is given to show the student the interest of the 
subject, and to enable him to think and examine for 
himself. If he be induced to do this from the perusal 
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of these pages, the aim of this liWe volbtae wiU have 

been completely fulfilled. 



52. The manufacture of tiles is very similar to that of 
bricks, the principal differences arising from the thin- 
ness of the ware, whicli requires the clay to be purer 
and stronger, and renders it necessary to conduct the 
vhole of the prOcesBea more careMy than in uaking 
bricks. Ab ho duty is paid on tJlee, tlie greater profit 
on the manufiictut« enables the maker to bestow inoffi 
pains on them tbail ob bricks, and they are alwtiys 
dried under cover. 

£4. Tiles are of three Classes, viz., paving tiles, fnof* 
ing tiles, and drain tiles. 

Panitiff tiles may he considered simply as thin bricks, 
and require no especial notice. 

Raqfi-ng tiles are of two kinds: pantUes which are of 
a curved shapej and plaintiles, which are flat, the tatter 
being a&eb. made of ornamental shapes so as to form 
elegant patterns when laid on a roof. 

Pantiles are moulded flat, and afterwards bent into 
their required form on a mould. Plaintiles wete fbf- 
merly made with holes in them for the reception of the 
tile-pins, by which they Were hung on the laths; but the 
common metiiod is now to turn doWtt a Couple of nibs 
at the head of the ^e, which answer the SEUne pur- 
pose. 

Besides pantiles and plaintiles, hip, ridge, and valley 
tiles, come under the denomination of roofing tiles i these 
are moulded flat, and afterwards bent oU a mould, as 
In making pantiles. 

Dratning-iUes belong to the coarsest class bf earthen- 
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ware. They are of various Bhapes, and are made in 
various ways. Some are moulded flat, and afiterwards 
bent toand a wooden cotB to the proper shape. Others 
are made at once of a curved form, by fbrciug the day 
through A. mould by mechanical means, 'nie-making 
machines are now alinoBt dniversally superseding manual 
labour in this manuiacture, and many machines of 
various degrees of merit have been patented during the 
last few years. 

65. Besides the above articles, the business of a tilery 
includes the manufacture of tiles for malting floors, 
ddmney-potst tubular drains, and other articles of 
pottery requiring the lathe for their formation. We do 
not, however, propose now to enter upon the potter's 
art, which, indeed, would require an entire volume, but 
shall confine ourselves to the description of the manu- 
facture of roofing tiles as made in Staffordshire and at 
the London tileries, adding a few words on the making 
of tessene and ornamental liles as practised by Messrs. 
Minton, of Stoke-upon-Trent. 

66. In the country it is common to burn bricks* and 
tiles together, and as, in most places, the demand for 
bricks is not great, except in the immediate viciblty of 
large towns, where the demand is more constant, the 
manufkcturer generally only makes so many bricks as 
are required to fill up the kiln. 

Where there is a great sind constant dem&nd for 
bricks and tiles, their manufacture is carried on sepa- 
rately, and tiles are burnt in a large conical building, 
called a dome, which inclosed a kiln With arched flir- 
naces. There are many of these in the neighbourhood 
of London, and, as we have described them very flilly in 

■ Iq MfflB plucs hnAt md m burnt logatfaer. 
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tlie chapter on London Tileries, we need say nojUiing 
further here on this subject. 

57. The manufacture of drtuning t^les is one which 
daily assumes greater importance on account of the 
attention bestowed on agriculture, and the growing 
appreciation of the importance of thorough drainage. 
Any discussion on the best forms of draining tiles, or 
the most advantageous mKthods of using them, would, 
however, be out of place in this volume. Neither need 
we Bay much on the practical details of the manufacture, 
as it is exceedingly simple, and as regards the prepara- 
tion of the clay, and the processes of drying and burning, 
is precisely similar to the other branches of tilemaking. 
With regard to the process of moulding, there is little 
doubt but that hand moulding will soon be entirely 
superseded by machinery ; and the discussion of the 
merits of the imriii;ruus excellent tile-making machines 
now offered to tlie. publii:, altiiough of great interest to 
those engaged in the manufacture, would be unsuited to 
the pages of a rudimentary work, even were it practi- 
cable to give the engravings which would be necessary 
to enable the reader to understand their comparative 
advantages or defects. A few words on the principal 
features of the manufacture of drain tiles arci however, 
required to enable the reader to appreciate its peculiar 
character, 

68. Bricks, paving tiles and roofing tiles, are little 
required and seldom manufactured, except in the neigh- 
bourhood of towns or of laige viQages, where the de- 
mand is likely to be sufficientiy constant to warrant the 
erection of kilns, drying sheds, and other appurtenances 
of a well-monnted brickwork. If a cottage is to be 
rebuilt, a bam tiled, or it may be once in 20 or 30 years 
a new fannsteading erected in a rural district, it is gene- 
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rally cheaper to incur the expense of cardng a few 
Uiousand bricks or tilea than to erect the plant neces- 
sary for making these articles on the spot. 

But with drain tilea the case ia reversed. They are 
most wanted precisely in situations where a brick-yard 
would be an unprofitable speculation, \iz. in the open 
country, and often in places where the cost of carriage 
from the nearest brick-yard would virtually amount to 
a prohibidon in their use, if they cannot be made on 
the spot, and that at a cheap rate. What is wanted, 
therefore, is a good and cheap method of making drain 
tiles without much plant, and without erecting an expen- 
sive kiln, as the works will not be required after sufBcient 
tiles have been made to supply the immediate neighbour- 
hood, and therefore it would not be worth while to incur 
the expense of permanent erections. The making drain 
tiles a home manitfaclnre is, therefore, a subject which 
has much engaged the attention of agriculturists during 
the last few years, and it gives ua great pleasure to be 
enabled to ^ve engravings of a very simple and ef- 
fective tile-kiln erected fay Mr. Law Hodges, in his 
brick-yard, and described in the Journal of the Royal 
Agricultural Society, vol. v., part 2., from which publi- 
cation we have extracted so much as relates to the de* 
scription of this kiln, and the cost of making drain 
tiles in the manner recommended by him. See Ap- 
pendix, II. 

59. We have already extended Ibis sketch of the 
general principles and practice of brick and tilemaking 
beyond its proper limits, and must therefore pass on to 
the practical illastrations of onr subject 

The chapter " On the Manufacture of Bricks and 
Hies in Holland" is reprinted from the third volume of 
Wealds "Quarterly Papers on Eng^neerii^," and vill be 
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re^ with interest on account of die great uniterity of 

the English and Dutch processes. 

The account of brickmaking, as practised at Not- 
tingham and the Midland counties, was \n-itte:i from 
jiersonai examiiiation of brickworks in tlie vicinity of 
Nottingliani, and in the counties of Derby, Leicester, 
and Lincoln, and has been carefully reviled by a gsntl^ 
man long coinieuted with one of the principal brick- 
works near Nottingham. 

The paper " On Brickmaking, aa pnictiaed in the Staf-^ 
fardshira PotterieB," was contributed to thiq volume hy 
Mr, R. Prosser, of Binninghag), whole name ti a snf- 
Kcient guarantee for the value of the information therein 
contained. The details for this paper were collected by 
Mr. Proaser's assistant, Mr. John Turley of Stoke; 
and the valuable analyses of brick-earths were made for 
Mr. Prosser by Mr. F. C. Wrightaon, of Birmingham, 
at a considerable expense. 

The description of brickmaking in the vicinity of 
London baa been drawn up i^ith great care, and is tha 
first iiluatrated account that has yet appeared of tliQ 
mannfaoture of elamp bricks. The drawings accom- 
panying this paper, and that on the London Tileries, are 
from the pencil of Mr. B. P. Stockman. 

Professional engagements preventing a personal exa- 
mination of the processes employed in brick and tile- 
making in the vicinity of the metropolis, Mr. Stock- 
man kindly undertook this task, and to bis persevering 
energy and talent we are indebted for a great mass of 
practical details embodied in these two chapters. 

Lastly, in the Appendix are inserted various par- 
ticulars relative to brickmaking which could not .have 
been introduced in any other put of the volume without 
intemip^g the continuity of the text. 
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CHAPTER II. 

ON THE MANUFACTURE OF BRICKS AND TILEB IN 
HOLLAND. Bl Hvdb CLiEKE, C.E, 

I. — BRICKS. 

The Putcb mate a most extensive use of bncka, of 
\vhich they have several kinds. Not only are bricks 
uaed for ordinary building pur|ioaes. and for iuinaces, 
but also in great quantities for foot paveznents, towinir- 
patlis, streets, and high roads. It mav be obtierved, 
tliat they have of late been used very effectively in tins 
country for the pavement of railway stations, Ihe 
paving bricks, or Dutch chokers, are the hardest sort, 
and are priadpally manufactured nt Moor, n imall 
village about two miles from Grouda, in South Holland. 
The brick-fietds are on the banks of the mer Yssel, from 
which the chief material is derived, being no other than 
the slime deposited by the river on its shores, and at 
the bottom. The alime of the Haarlem Meer is also 
extensively used for this purpose, as most travellers 
know. This is collected in boat^j, by men, with long 
poles having a cutting circle of iiuii at the end, and a 
bag-net, with which they lug up the sUme. The sand 
is also obtained by boatmen from the banks of the river 
SJaes, It is of a fine texture, and grayish colour. The 
hard brioks are made with « mixture of this slime and 
Eand, but in what proportions I am not informed. 
Hiversand is recognised as one of the beat materials 
Ibr bricks, and is used- by the London brickmakers, who 
obtain it from the bottom of the Thames, near Wool- 
^cb, where it is raised into boats used for the purposs. 
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For what are called in France, Flemiah brickS) and 
wbich are manufactured ia France, Flanders, and on 

the corresponding Belgian frontier, river sand is pre- 
ferred, and 13 obliged to be obtained from the Scheldt. 
At Ghent, and lower down, a considerable traffic is 
carried on in tiie supply of this material- The quantity 
used there is about one cubic foot of sand per cubic 

The shine and sand, being mixed, are well kneaded 
together 'with the feet, and particular attention is paid 
to this part of the process. The mixture is then depo- 
sited in heaps. The mode of moulding and drying is 
similar to that used elsewhere. Paving bricks are 
generaiiy about 6 in. long, 4 in, broad, and 1| in. thick. 
Dutch clinks made in England are 6in. long. Sin. 
broad, and 1 in. thick. 

The, linuse, brii^ks iind tlio tiles are made for the most 
part at irtrcclit, in the province of the same name, from 
brick earth found in tiie neighbourhood. House bricks 
are about 9^ in. long, 4^ in. wide, and near^ 2 in. 
thick. 

II. BHICK-KILNS. 

The kilns are built of different sizes, but generally on 
the same plan. Sometimes they will take as many as 
1,200,000 bricks. A kiln for burning 400,000 bricks 
at once is represented in the " Memoirs of the Academy 
of Sciences of France." It is a square of about 33 ft. or 
35 ft. long by 28 ft. or 30 ft. wide, closed in with four 
walls of brick, 6 ft. thick at the base, and which slope 
upwards outside to their extreme height, which is about 
18 ft. Some slope also slightly inwards, but in a 
different direction. Different plans are nevertheless 
adopted with regard to the form of the external walls, 
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the great object being, however, to concentrate die heat 
as much as possible. In the walls, holes are left for 
six flue-holes, and sometimes for eight or ten or twelve. 
In one of the walls, in the breadth of the kiln, an 
arched doorway is made, about 6 ft. wide and 12 ft. 
high, by which the bricks are brought into the kiln. 
The arrangements as to the doorway are also subject to 
variation. Tiie interior of the kiln is paved with the 
bricks, so as to present a level base. The walls are laid 
with mortar of the same earth from which the bricks 
are made, and with which they are also plastered inside; 
yet, notwithstanding the strength with which they are 
built, the great power of the kiln fire sometimes cracks 
them. The kilns, I would observe, are not usoally 
covered in, but some of those for baking building-bricks 
have rooffi made of planks, and without tiles, to shelter 
them from the wind and rain. Others are provided 
with rush mats, which are changed according to the 
side on which the wind blows. The matting also serves 
for protecting the bricks against the rain, whilst the 
kiln is being built up. A shed, or hangar, ia put up on 
each side of the kiln, in order to contain the peat turf, 
or to shelter the fire-tendpi', and to preserve the fires 
against the effects of wind. Siicli Iji.'i]];: t.ln' practice 
with regard to roofing, when ihi: iu-'ickt, ui v put iiuo the 
kiln, a layer, or sometimes two layers, of Itimit bricks is 
placed on the floor, laid lengthwise, about three-quarters 
of an inch from each other, and so as to slope a little 
from the parallel of the walls, that they may the better 
support the upper rows, which are always laid parallel 
to the walls. This lajrer is covered with old luah mats, 
on which are arranged the dried bricks, which are laid 
vrithoot intervals between them. It is said that the 
mats serve to prevent the hninidity of the soil from 
FAST t. D 
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penetrating to the bricks while the kiln is being filled, 

which generally takes from about three weeks to a 
montli. This row of burnt bricks is ao placed as to 
luavf. cliiinntils or {imi^ of commuiii cation with corre- 
sponding openings in the kitn walls. Six layers of 
dried bricks having been put down, the next three rows 
are made to jut otot, bo as to shnt op the channels or 
fines. The layers are thus carried up to about forty- 
five in number, the last two being of burnt bricks, 
though in some kilns four layers of burnt bricks ar« 
used for closing in. The crevices are secured with 
brick earth or clay, on which aand is put; the door of 
the kiln is then closed with one or two thicknesses of 
burnt brick, then an interval of about 10 in. or 12 in. 
filled in with sand, and this secured with walling, and 
by a wooden strut. The object of the sand is to pre- 
vent any of the heat from escaping through the crevices. 

It is to be rmarked that, in laymg the bricks in the 
kiln, as they are laid down, a cloth is pnt over them and 
under the feet of the workmen, so as to prevent any of 
the sand which nught fall oif, Irom getting down and 
blocking up the interval or mterstice which naturally 
remains betweea each bnck, and so interrupting the 
paraage of the flame, and causma an unequal heat or 
combustion in the kiln. 

TTie kdn being filled, a sufficient quantity of peat turf 
is introduced into the fines, of wihich one end is closed 
up with burnt bricks, and the turf is set fire to. The 
turf used is from Friesland, which is reckoned better 
than Holland turf, being lighter, less compact, and less 
earthy, composed of thicker roots and plants, burning 
quicker and with plenty ol' flame, and leaving no ash. 
The general time in HoUand during which the supply 
of turf by the fiues is kept np, is for ^jout four-an(i- 
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twenty hours, taking care at first to obtain a gradnal 
heat, aad supplying fresh turf about every two hours. 
The fireman, by practice, throws the turfs in through 
the small fire opeiungs, and as &r in aa he judges 
necessary. When one side has thus been heated, the 
flue openings are closed> and the other ends opened for 
fonr^d-twenty hours, and supplied with fuel; and this 
alternate process is kept up for about three or four 
weeks, the time necessary to burn large bricks. In 
some kilns, however, the fire is kept up for five or six 
weeks, depending upon their size and the state of the 
weather. A fortnight or three weeks is, however, 
sometiineB enough for the clinkers. 

The burning having been concluded, about three 
weeks are allowed for cooling. It generally happens 
that the mass of brick sinks in in some places, arising 
partly from the diminution of volume produced by 
burning, and partly from the melting of some of the 
bricks which have been exposed to too great heat. 

The qualitv ot the bricks depends upon the degree of 
burning to which they have been, subjected. Those 
from about a third from the middle of the top of the 
kiln, or near the centre, are black, very sonorous, com- 
pact and well shaped, breaking with a vitrified iracture. 
These are generally employed for cellars, reserYoira, 
and cisterns, ana are most esteemed. 

in. — TILES. 

The tiles manufectured in Holland are flat, hollow, S 
shaped, or with a square opening in the middle to let 
in a pane of glass, being much used for lighting lofte 
and garrets all over the Low CQuntries. They are 
eitiier red, grey, or blue, or glazed on one side only. 
Hie flat paring tiles are about S^-in. square by 1 in. 

s 2 
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thick; they are used principally for cisterns and for 
bakers' ovens. The clay for tiles, it is to be noted, is 
in all cases more carefully prepared than that for bricks, 
being ground up wet in a pugmiU or tub, with a shaft 
carrying half a dozen blades. By this means, roots, 
grass, &c., are got rid of. The clay comes out of the 
pngmill of the consistence of potters' clay, and is kept 
under a shed, where it is kneaded by women, with their 
hands, to the rough form «f a tile, on a table dusted 
with sand. These pieces are carried off to the moulders, 
who are two in number, a rough moulder and a finisher. 
The tiles are then dried under sheds, and afterwards in 
the sun. With regard to the flat paving tiles, they are 
at first rough-moulded about an inch larger than the 
subsequent size, and a little thicker, and then laid out 
to dry under a shed, until such time as the thumb can 
hardly make an impression on tbem. They are then 
taken to a finishing-moulder, who, on a tahie quite level 
and slightly dusted with sand, lays one of the tiles, and 
strikes it twice or thrice with a rammer of wood larger 
than the tile, so as to compress it. He then takes a 
mould of wood, strengthened with iron and with iron 
cutting edges, and puts it on the tile, which he cuts to 
the size. The mould is of course wetted each time it is 
used. The tiles are then regularly dried. In Switzer- 
land and Alsace an iron mould is used. 

tv. TILE-KILNS, 

The tile-kilu is generally within a building, and about 
left, long (in ordinary dimension), 10ft. wide, and 
1 0 ft. high. The walls are from 4J ft. to 5 ft. thick, secured 
outside with great beams, and so secured tc^ether aa to 
form a square frame. Some of the lai^est of them are 
pierced with four flne-holes, as in biick-kilns ; but the 
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dues are fomed by a series of brick arches, about 2j-ft. 
wide by 16 in. high. The opening of the flue-hole is 
about 10 in. by 8 or 9 in. high. On their upper surface, 
these series of arches form a kind of grating, on which 
the tiles are laid. The kiln is covered in at top with a 
brick arch, pierced with boles of different siies. The 
Idhts are charged from an opening which is constructed 
in one of the side walls, which opening is, of course, 
during the burning, blocked up and well secured. The 
fuel used ia turf, as in the brick-kilns, and the fire ia 
kept up for forty hours together, which is cousideied 
enough for the burning. Three days are then allowed 
for cooling, and tiiey are afterwards taken out of the 
kiln. Those tiles which are to be made of a greyish 
colour are thus treated. It having been ascertained 
that the tiles are burnt enough, and while still red hot, 
a quantity of small fagots of green alder with tbe leaves 
on is intiodnced into each flue. The flue-holes are then 
well secured, and the holes in the roof each stopped 
with a paving tile, and the whole surface is covered 
with 4 in. or 5 in. of sand, on which a quantity of 
water is thrown, to prevent the smoke from escaping 
anywhere. It is this smoke ivhich gives the grey 
colour to the tiles, both internally and externally. The 
kiln is then left closed for a week, when the sand is 
taken oS the top, the door and roof-holes are opened, 
as also the flue-holes, and the charcoal produced by the 
fi^ts taken out Forty-eight hours after, the kUn ia 
cool enough to allow of the tiles being taken out and 
the kiln charged again. Whenever any of the tiles are 
to be glazed, they are varnished after lliey are baked; 
the glaze being put on, the tiles are put in a potter's 
oven till the composition begins to run. The glaze is 
gfflerally made from what are caUed lead ashes, bung 
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lead melted and stirred with a ladle till it is reduced to 
ashes or dross, which is then sifted, aad tlie refuse 
ground on a stone and re-sifted. This is mixed with 
pounded calcined flints. A glaze of manganese is also 
sometimes employed, which gives a smoke-browii colour. 
Iron filings produce black; copper slag, green; smalt, 
blue. The tile heang wetted, the composition is laid on 
from adere. 

The manufacture of tiles, as already observed, is 
principally carried on near Utrecht, in die jHOTince of 
HoUaod, which, like most of the great cities of Hollaiid, 
has &i»Uties for the transportation of its produce by 
water communication ail over the country. 

Gouda is a great seat of the pottery and tobacco-pipe 
manufactures, of which formerly Holland had a virtual 
monopoly, with r^rd to foreign trade, exporting lai^y 
Delft ware, Dutch porcelain, tobacco-pipes, forioks, 
Flanders' bricks, painted tiles, and pavii^ tiles. The 
manufacture of painted tiles, for the decoration of the 
old fireplaces, was very extensive ; and an infinite 
variety of designs, principaliy on Scripture subjects, 
employed many humble artists. This, however, is 
almost of the past. The manufacture of tobacco-pipes 
was another great business, suitable to the consumption 
of tobacco by the Netherlanders, Gouda alone had, at 
one lime, as many as three hundred establishments for 
the production of this article of trade. The mannfoctote 
of tobacco-pipoi is still a lai^ mumfitctnre in En|^a&d, 
much more considerable than is generally sui^KMed, 
while manufactures of bricks and porcelain constitute a 
staple means of emplaym.ent for many thousands of our 
population. 

A great part of these descriptions, it will be seen, 
strictly f^>p^ to our own praotioe, and ore trite snoim^ 
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and trivial enough; but in matters of this kind, there is 
nothing lost by being too minute, and it is always safe. 
Iq the presatt esse, it is worth knowing ftese things, 
for the Baks of knowing that there is no difierence. 



CHAPTER III. 

BRICKMAKING AS PRACTISED AT NOTTINGHAM, 

1. The mode of making bricks at Nottingham and 
the neighbourhood presents several peculiarities, of which 
the principal are 

1st, The use of rollers for crushing tha brick-earth. 
2nd, The use of copper moulds. 
3rd, The hacking of the bricks under cover. 
3. The use of coppermoulds is not confined to the im- 
mediate nwghbourhood of Nottmgham, but has been for 
some years gradually extending to other districts, and 
will probably, sooner or later, become general thronghout 
the country for the manufacture of superior qualities of 

3. It may bo |)ropi'V hf-rt- to r^ay !i I'liw words on the 
object of sjriadiag- tlie day, j^enerally practised 
throughout Staftbidshire, Derbyshire, Nottinghamshire, 
and Lincolnshire, and probably in many other places. 

In many brickworks the euUi used is not pure clay, 
but a very hard marl, which cannot be brought into a 
state of plai-ticify by the ordinary processes of weatheP 
ing and tempering without bestowing upon it more 
time and labour than would be repaid by the value of 
the manufactured article. The expedient of grinding is, 
thecefore, reaoited to, whieh reduces the earth to any 
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state of fineness required, according to the numbur of 
sets of rollers used, and the gauge to wliicli they are 
worked, all hard lumps and pieces of limestone * which 
would otherwise have to be picked out by hand, being 
crushed to powder, so as to be comparatively harmless, 

4. The advantages and disadvantages of the use of 
rollers may be thus briefly stated, — 

1st, A great deal of valuable material is used which 
could not be made available for brickmaking by 
the ordinary processes, 

2nd, The process of grinding, if properly conducted, 
greatly assists the operations of the temperer by 
bringing t^e earth into a fine state, quite, &ea 
from hard lumps. 
On the other hand ; 

The fatalities afforded by the use of rollers for worUmg 
up everything that is not too hard to be crushed by 
them, induce many brlckmakers to make bricks without 
proper regard to tlie nature of the material. A common 
practice is to work tlie rollers In ii H ide gauge, so that 
coniparativeij large pieees ol Imieptoue are suffered to 
pass through without bemg crushed by them. Where 
this has been the case, it need hardly be said that the 
bricks are worthless. They may appear sound, and 
may have a tolerable &ce, but lain and frost soon 
destroy them, and, in situations where they are exposed 
to tlie weather, tlicy will become completely perished in 
a very few years. 

5. The fallowing description of the mode of making 
bricks at Nottingham will apply pretty faithfully to the 

* It tna; bs seceisiiy to eipUun, that all pebbles and bud abniei rnnat 
be picked out b; hBDd bdbie grinding ; nheie tbe bnck eatUi tued ii 
nmcfa mixed irith gnvel, the ooly laooroe i> the un of dn wub-mill. 
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practice of the briok-yards for many milee round. It 
will, of course, be understood that in no two yards is 

the manufacture carried on in exactly the same way; 
tliere being diiferences in the designs of the kilns, the 
arrangement of the buildings, and other points of detail, 
which may be regulated by local circumstances, or 
which, from the absence of any guiding principle, may 
be left to chance; the general features, however, are the 
same in. ail cases. 

6. Brick-Earth. — ^The brickmakers of Nottingham 
and its immediate vicinity derive their supplies of brick- 
earth from the strata of red marl overlying the red 
sandstone on which the town ia built, and which in its 
turn rests on the coal-uieasures, which make their ap- 
apearaucc at a short distance to the west of the town. 

The banks of the river Trent present many good 
sections of these strata, as at the junction of the rivers 
Trent and Soar; where they are pierced by the Red 
Hilltnnnel, on the line of the Midland Railway; and at 
Radcliff-on-Trent, where they form picturesque cliffs of 
a. red colour covered with hanging wood ; and they are 
exposed to view in many places in the immediate vicinity 
of Nottingham, as in the cutting for the old road 
over Ruddington Hill, Iti tlic Colwick cutting of the 
Nottingham and Lincoln Railway, and Goose Wong 
Road, leading to Mapperly Plains. 

The marl abounds with loose and thin layers of skerry, 
or impure limestone, and in many places contains veins 
of gypsum, or, as it is called, platter ttone, which are 
extensively worked near Newark, and other places, for 
the manufacture of plaster of Paris. 

The water from the wells dug in these strata is strongly 
impregnated with lime. 

. 7. The colour of the bricks made at Nottingham and 
D 3 
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In the ne^hbonrhood is very various. For making red 
bricks the clayia selected with care, and particular beds 
only are nsed. For cominon bricks the earth is taken 
as it comes, and the colour ia very irregular and unsatis- 
factory, varying from a dull red to a dirty straw colour. 
Some of the marl hums of a creamy white tint, and has 
been lately used with much success in making orna- 
mental copings and other white ware. 

8. In the manufacture of common bricks no care is 
taken ia the Klection of the clay, and it is worked up 
aa it comes to band indiscriminately, the great object 
of the mannfecturer being to clear his yard ; the same 
price being paid for all clay used, whatever its quality. 

Stones and pebbles are picked out by hand, but the 
pieces of limestone are generally left to be crushed by 
the rollers, and much bad material is worked up in this i 
wav which could not be made use ot if the tempering I 
were, etlected by treadmy and spade labour only. 

There are. however, many beds which are sufficiently i 
free trom umestone not to require grinding, and when i 
these are vofked the rollers are not used. , 

9. For front bricks, and die superior qualities, tihe day 
is selected witii more or less care, receives more pre- 
piiriLhoii pii \i us to grinding, is ground finer, and is 
suitii time- I'.k tu mellow in cellars for a considerable 
time before using. 

10. For making rubbers for ganged arches, the olay 
is carefully picked, and run through a wash-mill into 
pits where it remains until evaporation and settle- 
ment it has attained a proper degree of consistency. 
The clay for this purpose is generally mixed with a cer- 
tain quantity of sand to diminish the labour of rubbing I 
the bricks to gai^, the proportion varying according 

to the quality of the clay. The sand used for thk pur- 
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pose is the common rock sand which huriiB of a red 
colonr. 

1 1 . The clay immediately near the town of Nottingham 
h not well suited for making rooting tiles, the ware pro- 
duced from it being generally very poroua. This state- 
ment, however, is not to be taken without exceptions, as 
there is plenty of Buitable clay for the purpose within a 
few miles' distance. 

12. The old houses in Nottingham are built with very 
Hun bricks, much of the old brickwork gaugii^ 10^ in. 
to 4 courses in height, including mortar joints. I^ese 
bricks are of a dark red colour, and were from works 
that have been long since abandoned. The bricks now 
made are much tiiii;ker, the walls of mimy new buildings 
gauging 21 iu. to 7 coiirses in height, or about 13-^ in. 
to 4 courses in height, including mortar joints. The 
common bricks are of a rery uneven colonr, which arisea 
partly from the manner in which they are set in the 
kiln, and partly from the want of care in selecting the 
clay, and the quantity of limestone ground up with it. 

From this circumstance the fronts of many of the new 
buildings have a mottled appearance, which is extremely 
unsightly. At the present time (1849), little building is 
going forward in Nottingham, and the demand for 
bricks is very small, but the enclosure of the common 
fields will probably lead sooner or later to ejttensive 
building operations, and as there are good beds of clay 
upon some of the nawly-enclosed lands, it is to he hoped 
that this defect will be remedied in the new buildings. 

GENERAL AREANGEMENT OF A BEICKWOEK. 

13. The brick-yardafrom which the town of Nottingham 
is at present supi^ied are situated on the slopes of a 
small valley along irhidi runs the pnblic road from Not- 
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tineham to fcotithweU. and. being situated on the sides 
of the hill's, great (iwihties exist for draining the work- 
ings and for hrmgrinK the srround into cultivation a^ain 
iltP II ] \ \] I 

14. The propriijtor ot :i briekwork usually rents the 
required land from the owner of the soil, at a pnce per 
acre, and in addition to the rent pays foT all clay dug, 
whatever its quality, at a set price per thousand bricks 
made and sold, exdusive of those used for the erection 
and repairs of the buildings and works. 
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15. The arrangement of the several buildings vanes 
with each yard more or less ; but the principle on which 
they are laid out is the same in all cases, viz., to ad- 
vance towards the kiln at each process, so as to avoid 
all unnecessary labour. This will be understood by in- 
spection of fig. 1, which it must be understood ig not 
an exact representation of a particular brickwork, but 
a diagram to explain the [triuciple of arrangement 
usually followed. The pits from which the clay is dug 
are at the rear of the works, and at some little distance 
from them is placed the clay mill, which, to save labour 
in wheeling the clay, is shifted from time to time as the 
workings recede from the kiln by the eshaustion of the 
clay. This is, however, not always done, as, where the 
mill has been fixed in a substantial manner, the saving 
in labour would not repay the cost of re-erection. 

The hovel or drying shed generally forms two sides of 
a rectangular yard adjoining the public road, the kiln 
being placed as close to the hovel as practicable, and 
the workmg floors or 6atB in the rear of the latter. By 
this concentriatdon of plan, the distance to which the 
bricks have to be carried between the successive pro- 
cesses of moulding, drying, hacking and burning is re- 
duced to a minimum, whidi is an important point to be 
attended to, as the raw bricks are shifted by hand and 
not harrowed. 

As it is not always possible to obtain a supply of 
water at those parts of the works where it is wanted 
to he used, a water cart * is kept at some yards for 

* The water cart ib Kldom use^ except wbeie tbe water hai to be 
felelied a conadanUa diitonce — indeed, nteljr, but !a (imei of drougbt. 
lE ia uHiallf ovried, in the janl> in buekeU with jdktt, i in tbe lime of 
Phmoh. 
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this pnrpoBe, the nipply bdng taken from & pond into 
which the drainage of the works is conducted. 

The goods for sale are stacked in the open part of the 
yard as near the public road as practicable. 

16. Clay-Mill.— TiMi machinery used in grinding the 
clay ie very simple. The clay-mill consists of one or 
more pairs of cast-iron rollers, set Tery close together in 
a horizontal position, mid driven by b horse who walks 
in a drcnlar track, and, by means of the beam to which 
he is attached, puts in motion a horizontal bevelled 
driving-wheel placed at the centre of the horse track. 
A horizontal shaft connected at one end with one of the 
rollers by a universal joint, and having a bevelled pinion 
at the othc'r end, eommunieates the motion of the driving- 
wheel to the rollers by spur-wiieels keyed on their axles. 
The clay is tipped in a wooden hopper placed over the 
rollers, and passing slowly between the latter falls on a 
floor about e%ht feet bdow them, where it is tempered 
for the moulder. 

17. The common clay-mill has only one set of rollers, 
but the addition of a second set is a great improvement. 
In this case the bottom rollers are placed almost in 
contact with each other and should be faced in the lathe 
to make them perfectly true. If only one set be used 
this is a useless expense, as the giiugc to which they 
are worked is too wide for any advantage to be derived 
from it. 

18. Rgures 2, 3, 4 ifepresent a one-horse mill with 
a single pur of rollers 18 in. is diameter, and 30 in. 

long, manufactured by Messrs. Clayton and Shuttle- 
worth, of Lincoln, who kindly furnished the drawings 
from which the engravings have been made. The de- 
tailed description of the several parts will be fonnd in 
art. 69. 
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This is a very good mill, of simple con sti' action, and 
not expensive, the cost when ready for fixing (exclusive 
of foundations and brickwork) being 35/. 

It cannot be too strongly insisted upon that the 
machinery should be boxed up close so as to prevent 
fltoncB or clay £tom closing the wheels, as wihere this is 
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not done the machiaery will unavoidably become de- 
ranged in a very short time. 

19. In many yards, the horse-track is raised to the 
level of the top of the hopper so that none of the ma- 
chinery is exposed. A very good arrangement of this 
kind is shown in fig. 5, of which a detailed description 
la given in art. 69, 

20. The quantity of work performed will of course 
vary greatly, according to the distance between the rollers 
and the consequent fineness to which the clay is ground. 
One mill will grind sufficient clay to keep six moulders 
fully employed, and therefore there are very few yards 
ill which the rollers are constantly in work. 

'21. The leujith of time during which a clay-mill will 
last in good working condition i.'; chiefly rpgulatcd by 
the wear of the rollers.- If the iron is of very uniform 
qualitjr, and care be taken to pick out all the pebbles 
from the clay, a pidr of rollers will last many years. 
The other parts of the machinery will last with care for 
an indefinite length of time. 

22. Wash-Mill.— The wash-mill is used only in the 
manufacture of arch bricks, and does not differ from that 
used in other places. The only one visited by the author 
consists of a circular trough, lined with brickwork, in 
which the clay is cut and stirred up with upright knives 
fastened to a horse-beam. From this trough, the slip 
runs through a grating into a brick tank, where it re- 
mains until hy evaporation and settlement it becomes 
EufBdently consolidated for use. 

23. The Pug-Mill is not used in any of the Not- 
tingham* biick-yiirds; tlie. ti'mj^erin?;- of" the clay, after 
grinding, being cilccted by treading and spade labour. 
Instead of the clay being tempered directly atter grind- 

■ Ilia,howeTra,iaedlll(hgB^gfabaiidioi)d. 
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ing, it is Bometimes deposited to ripen in damp cellars for 
a year or more. This ie done for the best bricks only. 

24. The Moulding Sand used is the common rock 
saDd, which burns of a red colour. In making white 
bricks this is a great disadvantage, as it causes red 
streaks which greaUy injure their colour. The gaud is 
oaly used to Bprinkfe upon the^ble to prevent the clity 
from adhering thereto, and therefore sand with a sharp 
grit is preferred. _ 

25. The Mouiding Table is shown in fig. 6. It is 

Fis-6. 
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furnished with a sand-box, which is sometimea fixed to 
the table, as shewn in the cut, and sometimes detached, 
and with a water-box, in which the moulder dips his 
hands every time he mouldB ii biick. In the operation 
of moulding, the moulder stands in front of the table, 
with the wBfer-boz immediately ia Iront of him, the tem- 
pered claj at his right hand, and the sand-box at hta 
left. A eloping plank is placed at one end of the table 
to enable the boy who brings the clay fi-om the tem- 
perer to deposit it more conveniently on the table. The 
boy who takes off the newly-made bricks, and brings 
back the empty mould, stands on the aide of the table 
opposite the moulder, to the right of the water-box, in 
which he washes his hands after each journey, to pre- 
vent the clay from drying on them. 

The cost of a moulding table Taries according to the 
care with which it is made. Such a one as shown in 
the cnt will cost about 20«., and will last, with occasional 
repairs, for several years. The part where the brick 
is moulded soon becomes worn, and has to be cased as 
shown in the cut. This casing extends over tlie part 
where the brick is taken off by the carrier boy ; but, as 
the wear is not uniform oyer this space, the casing is in 
two or more pieces, the part where the brick is monlded 
wearing much faster than the others, and requiring 
renewal sooner than the other. 

It is of importance that the drippings from the table 
should not fall on the drying floor as they would render 
it slippery and unfit for use; a rim is therefore placed 
at one end, and along a part of one side of the tiihle, and 
the opposite aide is furnished with a kind of apron and 
gutter, by means of which the slush is conducted to a 
tub jdaced under one comer of tlie tabl^ but which is 
not shown in tbe cut. 
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26. Brick Moulds. — Until a few years back the 
moulds used were made of wood, but these have beeo 
almost entirely superseded by brass, or, as they are tech- 
nically called, copper, moulds. 

There are several 
different vays in 
which these monlda 
are made. Some- 
times the braes work 
is merely an inside 
lining, screwed to a 
wooden mould ; but 
the beat construction 
appears to be that 
shown in fig. 7, in which the mould is of brass, cast ia 
four pieces, and riveted together at the angles, the wood- 
work being in four distinct pieces, and attadted to the 
brass mould by the angle rivets. These moulds are 
costly, and formerly a pair of moulds cost £2, but they 
may now be had for£l ba. the pair. 

It will be seen by reference to the engraving that the 
brass overlaps the woodwork all round the mould oa 
each aide, and these portaone of the mould wear away 
very rapidly, so that the bricks made at the close of the 
season are conuderably thinner than those made at its 
commencement. This renders it necessary to renew the 
projecting rims from time to time as fhey become worn 
down with use, and this will require to be done eveiy 
season if the mouH has been in constant use. It is an 
expensive operation, as the new rim has tu be brazed on 
to the old part, and this must be done with great nicety, 
and so as to make a perfectly flush joint on the inside 
of the mould or the latter would Ife rendered useless. 
The cost of plati^ a pair of moulds is neaily the same 
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as their original cost, 20s. being charged for the opera- 
tioii, and dierefore it would be preferable to use the 
moulds until they are quite worn out and then to re{dace 
them with new ones. 

27. The use of copper monlds is confined to the 
makiag of building bricks, and quaniee for paving floors, 
their weight and great cost preventing their employment 
for larger articleB. 

28. The mould 3ias no bottom as in the London prac- 
tice, nor is it p!aeed upon a raised moulding board as 
in Staffordshire; but rests on. the moulding table itself, 
the top and bottom beds of the brick being formed at 
two distinct operatiQDB with a little instrument called a 
plane. 

gigS. 29. THe Plane, fig. 8, is usually 

made 9 in. long by 3 in. broad, 
with a handle at one end. Its use 
is to compress the clay in the 
mould, and to work over the top 
and bottom beds of the brick to 
give them an even Eurface. 
ITie strike is not used at Nottingham, 
30. The FluU, or working floors, are prepared with 
care, by levelling and rolling, so as to make them hard 
and even, and are laid out with a slight tall, bo that no 
water may lodge on them. They are well sanded, and 
constant caie is requisite to keep them free from weeds. 
Tlieir usual widUi is about 10 yards. In nnfarourable 
weather a single moulder will sometimes have as many 
as 7000 bricks on the flats at once, for which an area 
of from 300 to 400 superficial yards will be required. 
This, however, is an estrone case, and in good drying 
weather a moulder does not require more than half that 
extent of floor, or even leas than this. 
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31. The Hm;el, or drying shed, in which the bricks 
are hacked, is generally built in the roughest and 
cheapest manner possible, with open aits and a tiled 
roof, supported by wooden posts or brick piers; the 
mdth of the hovel is about 18 ft., or rather more than 
the length of a hack, but the eaves are made to project 
a couple of feet or so beyond this distance, in order to 
give additional shelter from the rain, for which reason, 
as well as for the sake of economy, the eaves are carried 
down so low as to make it necessary to stoop to enter 
the shed. 

Some of the hovels have flues under the floor, the 
fire-places being placed in a pit sunk at one end of the 
hove], and the chimney at the oppo^te end. These 
fines are made use of when the demand for bricks 
is so great that sufficient time cannot be allowed for 
drying in the open air, and also during inclement 
seasons. The sides of the hovel are then walled up 
with loose brickwork to retain the heat. No specific 
rule can be given for the relative sizes of the hovel and 
the drying floor. The common practice appears to be 
to make them of the same length, which allows amjde 
room, and enables the moulder to keep a portion of hia 
shed always available aa a drying floor when the 
weather is too wet to allow of the bricks being laid out 
on the flats. When this is the case the moulder pro- 
tects the raw bricks from drafts, by surrounding them 
with a skirting, so to speak, of planks. This is a very 
necessary precaution, for the currents of air from diife- 
rent parts of the shed would cause the bricks to dry un- 
equally, and they would crack and become unsound. 
Matting is frequently hung up at the sides of the hovel 
for this purpose, and is also much used in some yards 
to prevent Qxe finer clays, when tempered, from dtying 
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too rapidly where cellars are not provided for that pur- 
pose. 

32. The above description applies to the ordinary 
hovel, but the best front bricks are dried vrholly under 
cover in a brick hovel inclosed by walls on all sides, 
and furnished with ilues, by which the place is kept at 
a regular temperature. The expense, however, of con- 
ducting the whole of the drying under cover in this 
s too great to allow of its general adoption, 
j.y. B- 33. 77te clapper, 

lig. 9, 13 simply a piece 
of board 12 in. by 6 
in. with a handle on 
one side. It is used 
to flatten the surfaces 
of the bricks as they 
he on the floors, and 
the bricks are also beaten with it during the process of 
hacking, to correct any waipmg wliith muy have taken 
place in the first stage of diyin 




34. Drenniiig Bunch. — 
Fig. 10. This is simply a 
stout bench, to which is 
fitted a plate of cast iron, 
on which the best front 
bricks are rubbed or po- 
lished, to make them per- 
fectly true and even ; the 
workman, at the same 
time, beating them with a wedgc-shii|n'(l lii-iifcv, lipped 
with iron, called a dresser, tig. 11. Tliis op^' ration 
toughens the brick, corrects any warping wliieh may 
have taken place, and leaves the arrises very sharp, 

PART I. E 
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35. Machmery Jbr 
pretsing Bricks. — In 
some yards screw 
presses are used for 
pressing front bricks, 
and with considerable 
Bucceas, It is, faow- 
pyer, questipnable 
whether they are as 
durable as those 



dressed by hand. In making machinery for this pur- 
pose the great desiderata are, 1st, to make the metal 
mould in whicli the brick is compressed so strong that 
it slmll not Kipling on tlie application of the power; and, 
2iiJ, that tliu piston shall exactly fit the aiould: when, 
from bad workmanship or long use, this is not the case, 
the clay is forced between the piston and the mould for 
a short distance, leaving a slightly-raised edge all round 
the side of the brick. 

36. We do not propose here to enter upon a com- 
parison of the respective merits of machme-pressed 
bricks and those dressed by hand. The operation of 
dressing on the, beneh requires an experienced work- 
man, wliilst a common labourer can use a machine. 
1-or tliLs reason ma chine-pressed bricks can be pro- 
duced much cheaper than those dressed by hand, and 
there is httie mducement to egiploy the latter pro- 
cess. 

37, Ktln. — ^The kilns vary conaderahly as regards 
their dimensions and constructive details, but they are 
all built on the same principle. 

The kiln shown in figs. 12, 13, 14, 15, Iti, and 17, 
IS a good one, though rather weak at the angles, and 
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will serve to convey an pf their gener^ constnici 
titm. 

F^. 13. 




f 1 ? . '. . ? 

It consists of four upright walla, inclosing a rect- 
angular cbamher. Tiie floor is sunk about 4 ft. below the 
general surface of the ground and is not paved. The door- 
ways for setting and drawing the kiln are merely narrow 
openings at the ends of the kiln, raised a step a1)ove the 
ground, and about 5 ft, from the floor. The fire-holes 
are arched openings opposite each other on the sides of 
the kiln, lined with fire-bricks, which require to be re- 
newed from time to time, generally every season. The 
width of these holes is reduced to the requred space by 
B S 
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J^. 15. 



±1 




dark shading shows the fire-hrick lining, and the un- 
shaded parls the temporary piers. 

On each side of the kiln a pit is sunk to the level of 
the floor, and covered with a lean-to roof, which protects 
the fuel and the fire-man from tiic weather, and prevents 
the wind From setting againiit tht; fires. The walls of 
the kiln are ahout IJ ft. thii:k, imd are built of old bricks, 
ruhhle atone, and the refiise of the yard. No mortar is 
used, BB tJie use of lime would destroy the brickwork, 
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under the intense heat to which the walls are exposed. 
The bricks are therefore set in loam or fire clay, if it can 
be readily procnred. The fire-bricks for lining the fire- 
holes are sometimes brought from Ilkeston where ex- 
cellent fire-clay is worked, but it is most common to 
make them at the yards with Such clay as can be got in 
the n^hbourhood, which answers ptetty well. This 
clay is brought from the neighbouring collieries, and 
is obtained when sinking shafts ; there is no fire-clay at 
any of the Nottingham yards. 

38. Instead of being built with walls of parallel 
thickness, resting on arches, as in the example just de- 
scribed, some kilns are built with walla of great thick- 
ness at bottom, and diminishing by set-offs until, near 
the top of the kiln, they are comparatively thin. Many 
kilns also are provided with massive buttresses at the 
angles, with the intention of counteracting the tendency 
which the walls have to hit themselves with the beat. 

Very great cate is requisite in drying a newly-built 
kiln, or the walla will be cracked at the first firing, and 
the thicker the walls the greater the care necessary. 

39. So long as the brickwork is sufficiently thick to 
retain the heat, no purpose is attained hy increasing 
the strength of the walls, unless they are made so 
mas^ve that they are unafiected hy the heat externally, 
and heavy enough to counteract the lijling cause by thft 
expannon of the sides exposed to the flI-C. In the one 
tia^e the Walk exp&nd bodily i^th the hetlt, formitig lai^e 
and dangertas cradksj in the other, sepElration takes 
place between the inside and outside of the walls, ftoro 
the expansion of the parts most exposed to the heat, 
and the kiln soon requires re-lining. 

40. The kiln shown in figs. 12 to 17 is an eXampIa 
of th^ mode of huildmg frith walls of the same thiGk<- 
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nesfl top and bottom ; that shown in fig. 18 is one of a 
more massive construction, and has buttresses at the 
angles. The upper part of this kiln is formed by build- 
ing, in a tempcirary manner, a, tliin parajict round the 
inside of the top of the walls, about a couple of feet in 
belght This expedieat Is often resorted tu, for the sake 
of Indreaaing the capacitjr of & kiln at a small expense. 

41. Some of the kiloa are pt^ided iVith a flight of 
steps by which access ils obtained to the top, in others 
ladders are Used for this purpose. Many of the kilns 
have also a kind of light fence round the top, made of 
rodgh poles. This serves as a protection from falling, 
and as a scaffiild to uhich sc^reens may be hung ill 
ivuidy weather to keep tlie iviiid from setting on tiie 
top of the kiln. This fence is aiiown in fig." 2. The 
outside Staircase is shown in figs. 1, 13, find 16. 

42. The sizes of the kilns vary considerably. A 
kiln 6uch as that shown hi flgs. 12 to 1?, 20 ft. long, 
10 wide, and 12 ft. high, will with the addition of a 
parapet bui'ii 2ft,d00 bricks at once, and will require 
rather more than that number of bricks for its erection. 
The cost of such a kiln would be from 301. to 60/., the 
value of the materials being almost nominal. 

The capacity of a^ kiln may be roughly calculated on 
the assumptioa that ten bricks require a cubic fbot of 
space in the kiln, but much of course will depend on 
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the nature of (he clay and the amount of shiinkage be- 
fore bumiag. 

43. A well-built kiln will last for many years with 
occasional repairs. 

PROCESS OF BRIOKUAEINO. 

44. Clay digging. — The clay or marl is, or should be, 
dug in the autumn, and collected in lai^e he^ts at the 
bottom of the slopes to be mellowed by the whiter frosts. 
These heaps are shown in fig. 2, 

The cost of this operation varies from Is. to Is. 9rf. 
per 1000 bricks, according to the labour of getting the 
clay and the distance to which it has to be wheeled. 

45. Tempering. — In the sprii^ the clay is turned over 
by spade labour, being at the same time well watered and 
trodden. The pebbles and !ai|;e lumps of limestone are 
picked out by hand with more or less care. The pre- 
pared clay is then wheeled to the mill, and tipped into 
tlie hopper. Sometimes the clay, after being ground, is 
at once tempered for use on tiie floor beneath the rollers; 
bat for the best bricks, as before stated, it is allowed to 
remain in cellars to ripen for a year or more. 

46. The temperer is generally paid by the moulder, 
who contracts Ibr tempering, moulding, and liacking at 
a price per 1000. Tlie cost of tempi:rii!g for common 
bricks is about Is, 3(?,, exclusive of the cost of horsing 
the mill, which is borne by the proprietor of the yard- 
One temperer will keep one moulding table con- 
stantly supplied, and will also assist the moulder in 
getting up his bricks from the iloor. 

47. Moulding. — A sufficient quanti^ of clay having _ 
been prepared on the tempering floor, one of the 
moulder's boys takes up as large a lamp as he can con- 
veniently carry, and, placing it on his head, walks with 
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it to the moulding table, and walking up the ^ping 
plank, deposits it at the end of the table, to the right 
hand of the moulder at b, fig. 6. 

The moulder having sprinkled some dry sand over 
the part of the table marked D, takes from the heap of 
tempered clay a piece sufficient to make a brick, and 
kneads this clot with his hands on the sanded part of 
the table, so as to bring it approximately into shape. 
He then raises the clot in the ^r, and dashes it with 
some force into the mould, striking off the superfluous 
clay with hts im<;crs. He then dips his handa into the 
water-box, and, witli \'erv wet hands, works over the face 
ol the brick, so as to force the clay perfectly into the 
mould in everv pin t. He next takes the plane and 
passes it backwards and forwards with considerable 
pressure, until the face of the brick is flush with the 
edges of the mould, and then, rererung the mould, 
planes the underside in the same way. The brick being 
moulded, the moulder slides it on the wet table to his 
left hand side, where it is taken off bv a second boy, 
who carries it, mL I Mn d II t u j ^dpartofthe 
floor where he turns it out carefully on one of its sides, 
and returns with the empty mould. Meanwhile the 
moulder has made another hnck in a second mould, 
which is now ready to be taken off, and this process is 
repeated until the distance to an unoccupied part of the 
floor is too great to aflow of the boys returning in time, 
and tlie table is then shifted to another part of the 
floor. 

4S. Drying. — After the bricks iiiive reniaiiiea lor a 
few hours in the position in which tliev were first placed 
on the floors, they arc turned on their edges by a boy, 
wlio turns up two at once, one with each hand. They 
remain in this position a few honns longer, and are then 
£ 3 
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had flat on die opposite «de to that otl wliiiih they were 
first placed. Careftil mouWera sprinkle sdnd oVer tiie wet 

bricks as they lie on the floor which aheot-bs the staper- 
abundant moisture, and reoderB them less liable to 
crack, but this is not ahvays done. 

The new bricks sometimes also undergo a slight 
dre^siiij;* with tlie dsiiiper, tu lake off uiiy rousjliiicss at 
(he edgi^s und io correct auy altei;Ltioii of form which 
may have taken place on turning them, but of the mould, 
and in Boiue cases they are scraped with a smlU iron 
Btraper, to remove any dirt that may adhere to them. 

After lying flat a few hours longer, they are carried 
bjr the boys, Ihl-ee at a lime, to the hovel, ^vhere the 
mouldet builds tliem into hacks 50 bricks long and 14 
courses high, each hack containing 700 bricks. As the 
bricks are hacked they are baiUd with the clapper, to 
correct any warping which may have taken place whilst 
lying on the floors. The bricks remain in the hbv^l 
without being again shifted, until they are ready fot 
burning, and whilst in hacks the excise officer takes tale 
of them. 

49. The time allowed far drying varies with the 
weather, the siie of tlie kiln, and the demand for bricks. 
Some brickmakers get the bricks out of the kiln within 
a forthight of their leaving the moulds, but this haste is 
very prejudicial to the soundness of the bricks, and, a& a 
general rule, three weeks is the least tinle ihat sliould 
be allowed (ai drying. 

The time that the raw bricks lie on the flats depends 
solely on ijie weatheh Iti good drying weather the 
bricks are made one day and hacked the next, but at 

*. Theu dretsiDBa aivs non be done ta say «itml> buC fixnurlj nib- 
jottd Ihe maker to em {Incise dot; under tin nfCTTinoa <>f a rigid 
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other tim» ieVeral days ia&^ elapse before tiiey are fit 

for hacking, 

50. It is not very easy to separate the cost of hacking 
from that of moulding, as hoth operations are performed 
by the moulder. The price for mooUini;, including 
temporiiifj and hiickius, is flora 5s. per 1000, and up- 
wards; 5s. 2d. is a common price. Wlierc the clay is 
frromid the moulder pays for feeding the mill, but not 
for horsing it, this expense being home by the proprietor 
of the yard, 

St. Tfae above description tetsfs to the ordinal^ mode 
of proceeding, but for fiicing-bricks additional processes 
are employed. Pressed bricks, as their nanie implies, 
are prepared by putting the raw bricks one at a time, 
when neariy dry, into a metal mould, in whicli they arc 
forcibly compressed by the action of a powerful lever 
which forces up the piston forming the bottom of the 
moold. This give* a very beautiful fece to the brick, 
aud leaves the anises very sharp, but bricks so pre- 
pared teqtiiire longet time for drying and judicious 
management in the kiln, otherwise th^ will be tm" 
sound, and when exposed to the weather soon become 
perished. 

52. Polished bricks, as they are called, are rubbed 
upon a bench plated with iron, to make their surfaces 
perfectly even, and are also dressed with a dresser, as 
before described. This process is only gone through 
vrith the very best bricks, and its cost is such that It ia 
not etnployed to any very great extent 

53. The contraction of the clay in drying is very 
slight, and no perceptible diminution of size takes place 
in burning if the bricks have been previously thoroughly 

The brick moulds are made of ditfetent sizes at dif- 
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fereiit yards, their proportions having been altered from 
time to lime, to to increase the depths of the moulds 
at the expense of the other dimenBions. 

When the thickness of a piece of brickwork is mea- 
sured by the number of bricks, as in house building, 
and not by feet and inches, as in building the piers of 
bridges and other solid works, the number of bricks re- 
quired for the execution of a rod of brickwork is con- 
siderably reduced by a very trifling addition to the 
thickness of the bi-icks, and this is always an induce- 
ment to purchasers to prefer the yards where the deepest 
moulds are used. 

The largest common biicks now made, measure, when 
burnt, 9J in, long, 4f in. wide, and 3^ in. thick, or 
thereabouts, the «ze of the moulds being d{ in. long by 
in. wide, and in. deep. These bricks weigh 
about 7 lbs. 15 oz. when burnt. 

Tin; be^t rorl iiidng- bricks made at Mr. Wood's yard, 
ill thu Cailtuii Road, measure, when burnt, in. 
long, 4J- in. wide, and in, thick. The moulds for 
these bricks are 10 in. long, 4| in. wide, and 3^ in. 

64. A good moulder, if solely occupied in moulding, 
will turn out 2000 bricks in a day, between 6 a.m. and 
6 P.M., hut as nearly one-third of the moulder's time is 
taken up with hacking, the average day's work is not 
mtire than about 1300 per day, or between 7000 and 
8000 Hecklv. 

o5. Buiniiuj. — The setting of thu kiln is an operation 
on which much depends, and requires to be done by an 
experienced hand, as there is a. great deal of art in 
arranging the bricks in a proper manner, so as to allow 
the heat to be diffused equally through the kiln, and 
to afford a proper draught, so as to obtain the greatest 
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amount of steady heat witii the smallest expenditure 
of fuel. 

The lower part of the kiln is filled with cnramon 
bricks, narrow openings being left, as shown by the 
dotted lines m fig. 12, forming flues connecting the op- 
posite fire-holes, the tops of these flues being formed by 
orersetting the bncke on each side till they meet. 
These flues are of the same height as the fire-holes. 

The best bricks* are placed in the- middle of the kihi, 
and above these again are placed common bricks up to 
the top. The bricks are not placed close together, hut 
a space is left all round each brick to allow of the 
passage of the heat round it : the bricks in the succes- 
Bive courses being crossed either slantwise, or at right 
angles to each other. When a brick rests partly on 
others, and is partly exposed to the fire, the exposed 
part will comnionlv be found of a lighter red than those 
to winch the hre has had no access, and this is one 
great cause of the mottled colour of the Nottingham 
bricks. \^ hen. therefore, it is wished to produce bricks 
of a uniform red tint, great care is taken to keep the 
faces and eada of the bricks in close contact, crossing 
them every few courses only. 

The kiln being topped, the doorways are built up with 
refuse brick and plastered over with clay, to prevent the 
admisfflon of currents of cold air, and the fires being 
lighted the heat is got up gradually, care being taken 
not to urge the fires, until all the steam is driven off 
from the bricks, and the actual burning begins. When 
the fire has attained its full heat, the fire-holes are par- 
partially stopped with clay, and the top of the kiln is 

' If lilei be burnt at Ihe same lime, which is li^quentl; the csw, as 
Ihey canoot be burnt alanB nithout greM Kuta, Uwj take Ibe lune p«a- 
lloii in (he kiln u di««Hd bclckt. 
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covered over 'mtil earth, turTs, or boaidB, to chetik the 
draft, and a steady nmform heat is kept up until the com- 
pletion of the bumiog, which generally occupies three 
days tttid three nights from the first lighting of the fires, 
at the espifatfoti of which time the fire*holes are coin- 
pletely stopped, and the fires put out; after the fires 
have been extinguished, the kiln should he allowed to 
cool very gradually, as the soundness of the bncks is 
much deteriorated by the kiln being opened too soon; 
thisj however, is a point not sufficiently attended to. 

56. 'thefuelemployedlscoal^itheqUantityfusedbe- 
ing abbut half a ton per 1000 bhcks. the exact amount 
depending on the quality of the fuel and the ludicious 
setting of the klbl. The toWn of otl.inL>hiim being 
situated on the very edge of the ^omnL^haul shire coal- 
field, the cost of firihg is vEry low. and excellent coal 
can be laid down at the yards at from Ss. 6d. per ton 
upwards. The small coal or slacic frequently used in 
the early stage of burning does not cost more than 5s. 
to 6,?. per ton. 

57. The colour and soundness of the bricks vary ac- 
cording to their position in the kiln and the intensity of 
the heat to which they have been exposed. Those 
nearest the fire become partially vitiilied, and of a 
blackish tint. Those which have been inoix; fii\ ourably 
placed butn Of various tints according to the nature of 
the day, ftonl red to stt^W colour and wlute, and when 
dtilick together nilg with a clbar metallic ebund. Those 
which are UnderbUmt arb tender, of a pale red colour, 
and give a dull sound when struck together. 

* Soft coil is prWerred. 

t In soma greal ^ards a deal of iteil is naated on the top of Oa lain. 
As the beat olnaja ih upwant lendeDcy, Ifais has vejj little dltct on tiM 
bricka, and a gnnt deal of tiiel ii waited lit Bmoke sAd flame. 
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68. The coet oF setting and drawing the kiln h g^e- 
teckoned at If. 6d. per 1000, this including stack- 
ing the bricks in the yard, ot loading them into the tap- 
riagea of the butchabers. If^ hd#^t^, thby not fbr 
immediate safe, kn additional 6d^ is chalked fbr loddiiig 
the carriages. 

59. TI:e labour iti firing is feCkoned ttt I*, pef thouafliid. 

60. At Nottingham, and at the Jatds in the tieigh- 
bourhood, many varieties of brick are manu&citufed ; cts 
tsEutt, or slilayed bricks, fdr plinths- tteSthettil dUd 
Ihtoaied cotnngs of serehd sizfesj 'rontid cophigsj bricks 
with ^uarter-routid ehds ; ¥edge-*haped bricks fot ctil- 
Verts; compass, or curved bricks for lining shafts WjU 
wells, and also paving, roofins^, and driiining; tiles of nil 
descriptions. It is unnecessary to enter iiito any details 
on tiie manufacture of these articles, as they offet- no 
pSracdliir points of iiitertest. It May, hoWever, be 
worth vhHe to mbnlioQ thbt the use bf copp^t moulds 
is confined to the msnufoctore of th(tee aitidel which 
arc of a convenient size, and for whitili thefB it ti large 
demand i the moulds for cant brickli, cdtdpaBS bricks, 
and other fimcy articles for which ther^ Is only A liitaited 
demand, being made of wood. 



i31. Land, and Brick-eartk. — The proprietor of H 
brickwork usually reuta the necessaty Uud at ft price 
per acre, ftud itt addition pays fot all liky rtimbvtd &t A 
set price, Whatever its qudily. 

As the brick-earth is exhausted, ot the Woi-kings reach 
an inconvenient depth, the ground is levelled and agaih 
Uirown into cultivation. This is of Course done at the 
earliest period possible; and in 66taB Ca^es the renttkl of 
the l^d is neatly made up by the ph>flt derived th>m 
cidti^ng tilt site of the exhausted ^ofkiUgg, so tlmt it 
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is impossible to give an accurate eatirnate of the propor- 
tion which the rental of the land bears to the total cost 
of manufacture, as it must vary widely in each particular 
case. This remark does not hold good with regard to the 
brick-earth, which is paid for at the rate of 8rf. per cubic 
yard, or 2s. per thousand bricks, a thousand bricks re- 
quiring about 3 cubic yards of clay. 

It must be remembered that, as above stated, ttis 
price is paid for all clay removed, whether suitable or 
not for brickmaking. For common bricks the earth 
is taken as it comes, good and bad being ground up to- 
gether; the cost of grinding being less than the loss 
which would result from the rejection of the inferior 
earths, wliich are often so hard, and contain so much 
skerry it) pieces of all sizes from that of a walnut to that 
of a man's head, that they could not be worked up by 
the ordinary process of tempering by treading and spade 
labour only. For front bricks and the best qualities, 
the clay is carefully picked, and the cost is proportion- 
ately increased thereby. 

No estimate can be given for the amount of land re- 
quired for making a given number of bricks, as it depends 
on the situation of the yard and tlie depth to which the 
^workings can be carried. 

. 62. Bttildiitjfg and Machmerg. — From the circum- 
stance that in existing yards the buildings have been 
erected at different times withoat any very systematic 
plan it is not very easy to ascertain what are the best 
relative sizes of working floors, hovels and kilns, or what 
extent of buildings and plant are required for working a 
yard to the greatest advantage. Unless the manu- 
facture he conducted on a very large scale the grindtng- 
milt will, in most cases, be ollen unemployed ; and the 
wash-mill being used only in the manu&cture of arch 
bricks, it is only in the immediate neighbourhood of a 
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large town that a. return for tlie cost of its ereotioii iranbe 
hoped for. It will always be found an advantage to 
haye an excess of shed-room rather than the contrary. 

63. The following rough estimate will give an idea of 
the buildings and machinety required for mounting a 
new yard, to produce from 40,000 to 60,000 per 
week: — • 

I claymill. 

120 yards lineal of hovel, 6 yards wide. 
1200 yards snperficial of working floor. 

This estent of hovel and floor will be sufficient for the 
operations of sixmoidders; and, taking the work of each 
moulder to average throughout the season 1300 per 
diem, the week's work of the six moulders would pro- 
duce 46,800 per week, or. in round niimberB 140,000 
every three wseks. 

Tills rate of production would render necessary two 
kilns, each to burn 3j,000, und these kilns would be 
kept in constant activity, each kiln being fired twice every 
three weeks. 

64. For a yard in which it is proposed to make all 
kinds of brick ware additional buildings will be re- 
Cellars for ripening the ground clay ; 

A tempering shed, for tempering under cover; 
One or more drying-houses provided with Aimaces 
and flues; 

A wash-milt for running the clay for makii^ rubbers. 

Besides the above erections, there will be rerjiiired in 
all yards — stabiing to a greater or less extent ; a cottage 
for the under-taker of the yard ; and sheds and out- 
buildings for keeping tools, carts and implements. 



Digilized by Google 



KuDIUEHTB 07 'thb 



65. Tbob.— The tools teqnited by each monldet' 

A pair of brass moulds ; 

A moulding table, and appurtenances complete; 

A plane ; 

A clapper. 

In addition to these implements a variety of other 
articles are required, as shovels, picks, barrows, planks, 
sand baskets, sieves, &c., which are kept in store by tbe 
proprietor of the yaivi, and supplied to the men as re- 
quired. 

66. Labour. — The proprietor of the yard finds all 
tools and impiem^ts, sand and coals, and horses the 
mills. 7he general management of the yard ia con* 
duct^ by an under-taker, vho snperintendH the jaxd 
and contracts with the proprietor for all the labour re* 
quifed in tbe actual manufacture, at a price per thousand 
on the tale of bricks deUvered from the kiln, the under- 
taker bearing all loss from frost, «et, or other causes. 

The nnder-laker sublets the moulding to A, moulder, 
who contracts with him at a price per thousand to moiild 
and hack the brieks ready for setting in the kiln; the 
moulder employing two boys to assist him in moulding 
and hacking, and also a temperer, who tempers the clay 
for him and assists in getting up the bricks from the 
floor. The first turning over of the clay is performed 
by labourers, under the direction of the under-taker, 
who, with the assistance of a few boys and labourers, 
sets and draws the kilns himself, and attends to the 
binning. 

67. The actual selHiig price of bricks iS regulated 
more by the detnabd and the atnoiint of competilioa 
than by ihe Goat of their producdon. Grood building 
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bricks, made ia copper moulds, may be had in Notting- 
ham at 25*. per thousand ; hut a fair selling price may 
be considered as 28s. per thousand, which may be thus 
Bubdivided : — 



£ s. d. 

CU; diggiiig per 1000 0 1 6 

Toniing over oudinleriDgcl^ and feeding null „ 0 0 6 

(Mbdii^ „ t 0 6 

Tempering for moulder „ 0 0 4 

MouMiDg, 6i^ag and heddng ... „ 040 

Belting and drBiririg kild . : . . „ 0 16 

Burning , 0 10 

Tolsl COM of UMari ; u 0 9 6 

Coal, bdlf a ton, at 83. „ 0 4 0 

£atf & iaa: per IbMnifid, with S (Hit Cdli iiMed „ D 6 1| 

ClBj „ 0 3 0 

ieat.Ui'^mwMtetj.tai^lM ... i, 0 6 4^ 

SelliDg price at jud . . a 1 B 0 



Thl§ U&f lie bofasidbred aS tlt# lumet pRcf: Vhich 
\vill afibt-d any profit td ihh jfto^rietdr bf the yard, 
wiien proper allowance is made for depreciation in 
biiiidings and maehinerj; tools, repuiBj and othet edn- 
tltta;etacies. 

6&. The relative value of the different ^ualitied of 
brick ma^ be thus stated 



£ ^ 

Common bricks (the C]bj> not pisked) . > pet IGOQ ISO 
Front bricka (made in copper mouJdSj Ibe olaj 

picked) „ 1 13 0 

Polished bricka (made in capper moulds, Ihs 

eartb selected oiUi care, and the bricka dreued 

ODabeacb} It BOO 



Digrtized by Google 



RUDIMENTS OF THE 



99. Refbbebob to tbs iLLuarBATioHB aooompahuno th 
FOBBsonia AoooDNT of fiBioxiuKUia as fsioiubd t 



following season, after being meLlowoii hi tt.i; -.i iril-r fj .i-l-,. 
c. The clay-mill. 

E. Thahovel. This hoyJiBDuedi-the door al the .^pd of the hovel 
next the mad ii (ha eatniuM IB the furnace pil ; (he chimnejr into 
iriiidi the floo are amiductad a iboim at Un oppoHlc end. la 
Bume dijing hooaea the Buea m nude to retum neul; to the fiir- 
DMei beSwe they an led into the chimnej, )o that Ifae laUaiacloie 
ta the former. 

r. The kiln. Thii form of kiln is s weak one, and is liable lo be 
split IrDin lop to bottom by the eipnnsion of the walla, from the in- 
tense heat to wbicb they are exposed. The reader will observe the 
steps and the wooden fence round the top of the walls, meaUoued 

nork. hul has been rnade op from the details of several yards, to show the 
principle on which thcj are laid out ; which is, to Hve all UIUKCenaiy 
emiage of either brick-eartb or bticlu, from the time of fira tnniiiiB orer 
the clay to the atacking of the finished bricks in the sale yard. 

Figs, 2, 9, and 4. Clay-mill, with a single pair of nllen 18 in. 
in (iiameter. and 32in. long, aa mami&cturod by HeiRa. Clajrton and 
Shuiileworth, of Lincob. Hie leOen of rebreiKS tie the BamB in eodi 

a. Horse beam, IS ft. long, Ima oenlie of hoDS track to centre of 



d. DriviTjg shaft, 1 J in 

e. liniversal joint. 
jy, Spuiirtieeli. 



Digitized by GoOgle 



ART OF MAKING BKICKB i 

Caal-iroo rollers 18 in. diamelerand 
irted f is longer than the olhcr, havin 
nliicli ffae roller g is kcpl in lis pn 



1 1. Caat-iron ttandards Id aupporl (he hopper. 
<i k. Aiks of rollers. 

II. Bearings for Ihe Bslesi^ Thaw beuingi »« nude to elida on 
the botiom plate m, in ordar that Ihe gauge of the nrileis wxj he 
adjusted at pleasure. 

IB. Bottom plale, ou whidi the beBringa reit. 

N. StTM^tiiHung hur. 

0 0. A4iu>ting screws, b; whteb (he rollen can be Bet (o tny gauge, 
iccerding to the isgiM of Guetiaw to which the day it raqoired to 

p. End beam of ftamiog. 
q q. Sides of framing, 
r. Bilance weight to horse beam. 
The rollers io this mil) are not bixA in the lathe, but tliej ate cast up- 
right in loam moulds, which iuaores great acconcf in oitiug, and renden 
tumiog unnecessatj, where only one Mt of rollers ia employed. The ir- 
rangement of Iho rollers, when two or more Beta ne emphiyed, ii tbmm 
in chap, iv., Bga, 1, 2, and 3, which ihowa the conBtruotion of the cUy- 
IDills used in Staffordshire. 

The temporary floor on which Ihe day falls ai^r passing between The 
rollers is formed sbnul eight feet belon ihem, and is iaclosed on three 
aides with bibk walls which support the wooden framework of the ma- 
chinery. The clav ii rrcn.nti.d fmm .idhviiiii; tu the surfaces of [he 

titf. i> la a diii^'iaiii 'lir;Mi; ■ ii. i lim '■.^:1 ^■■.'iilv'lii.'hI of Ihe ordinary 

hopper, the whole of the machinery under the hopper being completely 
btned up, to Ibot no dut or stones can lodge on (ha wheels. The driving 
nheal i> placed fn & drcalar jpt Hned with brickwork to keep up the hone 
track to die nqdnd hraght. 
Fig. 6. lunietricat ilew of a mouldbig; table. 
A., doping plank, [daced it one end of the [able to enable tha 

moulder's boy to deport the clay on the table. 
I. End of the table where the tempered day is deposited. 
C Sand bos. TUa ■> not always fixed to the table. In nwuy cases 
it ia a detached box, on three leg^ placed close to the moulduig 
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p. ThB p?rt of the table oa whicb the clot is mouidcij. 
B. pisce nbare the clot is pul inlo the mould. 

F. The waler-hoi, in which the moulder dips his hands each time he 
moulds a brick. 

G. A slip of wood on which the plane rests in order lo raise it from 
the ahle, that the inoiildet maj lake \t up tlie more readily. 

H. The part of the table at nhicli the brick h l^en olT. This part 
of the table u *lw^ Tcry and the slush runs oif into 

L G»ttBft to Cifiy off Ibe ^pfiogt from the table inlo a lub placed 
bnw^ il^ but vbicfa it no! rfuwo m the draning. If die water 
were allowed to ran down on the working floor, the latter would 
soon hecome wet and sli[^ery, and unfit for receiving the bricks. 
Pig. 7. Copper l>riil mould. 

This bind of mould is cast in icui pieces and nveted together, the 
Bides prujeoung hair an ini:n ueyund ine ends. Each tasting baa 
a flange : 

gradually 
the inogld 

jexpense or repiaimi? wim otass nas induced a u-ial or iron nfOSi 

fa^ the; hi^je nnc ipuuu to lue oiwiqi; la i4ia uufi^a 

rtGa)B4vitbnpi)d,ieciirttitotlubiiw )iyaiB e*"^ 
hold to the Ullfx, ^icb put ii puMd teuflb > s«»t» «f 
popper, «• ihorra in lite ^ 
The moulds ibr makii^ quairiei tie aomewbat diKn^ fff (|ie 
4dea oi)^bBiivo>ied vifh«ood,«bWllieolIifniin>'ifNiKl by 
(frefigtbBidiigrilitpBifap ttie rifle) of the BMild. 

Tig. 8. l^^uie. 

Fig. 9. The clapper. 

Fig. 10. Bench on irtwi^ the best bticbi are polished and dressed nith 
« dresser, at described in art. 34. 
Fig. II. The dresser. 

Figs. 12, 13, 14, IS, 16. and 17. Plani, sections and eleralions of a 
iiiln. 

Fig. 12, Plan at level of Boor, sho^g the triog sheds and fire-holea. 
The latter, in this eiample, arc arched over, and are built of con- 
siderable width, wbidi is a^envvdl reducsl by temporor; piers of 
blieknork. In utnj kilni, howeret, the fre-holea vs nedo at 
once of the reqvinle sidtfa. and fiiudwd at top by aveaeUlng the 
biicki OB afch ride till lief meet, uutaad of bdng udied over. 
Tfc* be-biidE liolDg to die ira-hidei is indioiled in the plan bj a 
lint darkw tha> that of the Mtof the walli. The temporary piera 
of brickwork ore ihown in outline only, Thue an polled down 
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Khonever the fire-brick lining requires ta be renewed. The floor 

a! the kilQ ii uot paved. 
Fig. 13. Plan, showing the roofs of (he firing sheds (e s), and th* 

steps (a) leadjog to t^e Wp of the kiln. 
Fig. li, CroEiE section of kiln, liken through the firing ihede, and 

showing lha conibuction of the fire-holes. 
Pig. 35. Longitudmal section, taken through the doorwSTS at the ends 

of the Idln, and showing the appearance of the fire-holes in the 

inside. 

Pg, 16. End eletation of kiln, showing the doorway and the ends of 

the Rring sheds, as well as the steps leading to the tup of the kiln. 
Fi^. 17. Side elevation, with the firing shed remcved, in order to 

Fig. 18. I'i^r^pwiii,; vinv f.| ,1 kCd.^ Tin. kiln i, liiilt vet; dlirerenlly 

angfes ate strengthened by huttiesses. The doorwaja do not teaeh to 
the top of die n^ls, and are arched over, so that the btter ibrm a 
cnntinuDus terrace all round the top of (he kiln, on which a thin 
parapet is built up in a tempoiarj majinet to increaae its ca^ocit]'. 



CHAPTER IV. 

BEICKMAKING AS PRACTISED IN THE STAFFORD- 
SHIRE POTTERIES. 



T. Hrii-is. Tiipre are made in this neifflibonrhood 
the foUowint, t f br k i 1 H i \ [ o 

and drab d I H e I k 1 j r 

(or footways- which brick is called a dust biick. from 
the circumstance of coal dust being uBcd when it is 
mo«liW When fired it- has a Emooth and Bomewbat 
gloBsy surface, and bang very dui*ble la extensively 
used as a pavionr. 
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2 The drab bnck is used to a limited extent for 

building, hut more generallv as a fire-brick by potters 
and iron- masters : it ip. however, inferior to the Stour- 
bridge brick, tlie latlt'i- huui'j; used where intense heat is 
generated. 

3. Ttkx. Ihere is a varietv of otliev articles made 
in the bnck-vards of this locahty, as, roofinr; tiles in 
several varieties, tubular dram tiles Irom -i in. to 16 in. 
meter, and generally 18 m, long; also floor tiles or 
quames both red and blue, the latter resembling the 
blue bnck. 

4. Clay. The blue colour is obtained from the same 
clay that tires red by additional heat being generated 
when blue is required, at a cost of half a ton more coal, 
and two hours more time allowed per oven. The claya 
or marls are selected for the purposes to which they are 
best adapted, and an extensive supply of the best quality 
for red is procured at Cobshurst, about two miles south 
of Longton (which marl is used to make the red orna- 
namental and encaustic tiles, now so much admired, 
and which are extensively made by Messrs. Minton and 
Co., of Stoke-upon -Trent). Maris aild clays suitable 
for brickmaking are plentiful, and of several varieties 
in this neii^hbourhood, but the most extensive bed of 
red marl runs in an almost unbroken iine through this 
country from south to north, and generally west of the 
great coal-field, and is worked with the same results at 
Stourbridge, Tipton, Hanford, Basfbrd, Tunstall, and 
other places. A reference to a map of the county 
will show the peculiarity of this long bed of stratified 

5. In the pottery district there are about ten distinct 
sores or strata. The following names are given to the 
seven sorts most used ; and tiitai position with relation 
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to the earth's surface is shown by the order of their 

Top red Qiari,dun coloured, top yellow, (rotten rod, not 
used,) mingled, bottom yellow, bum:!, and biiUmii '4 ray. 

Seven of these marls vary but slij^htly In i'urW (.-liciui- 
cal composition, and, when used, three sorts at least are 
generally mixed together. (For an Analysis of the 
above-named mark, eee Table 1, art 37.) 

In this locality there is a very favourable combinatioa 
of circumstances for the manufacture of ornamental 
bricks for architectural decorations; and were architects 
to give the subject their attention, and such bricks free 
from duty, much might be done. 

6. The following description of the process and cost 
of brick and tile making will apply, ficrt, to the make 
of bricks, &c., upon the property of the manubcturer; 
and, secondly, to the make of tiles, &c., at a yard which 
is rented. 



7. linildiiujti and Plant. —Thl^ yartl,ivlth the ground 
opened for work, hn» an area of about C acre?, and has 
the following buildings and machinery upon it, viz. — 

A Ahorse power steam engine ; A po^^nill j 

A KtorhDricoiital rollers; Six drjing-jMUia ; 

(Tliree pain lo ihe set, placed ow And Dine arera. 

The drying-houses measure 40 yards in length, by 8i 
yards in width, and have two fines under the floor 
through their entire lengtJi. 

At times they fire these nine ovens in one week; 
and if naed exclusively for brick?, nch oven could 
be fired five times in a fortnight Besides bricks the 
following goods are made at this yard : pipe tiles from 

PABT I. f 
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3 in. to 16 in. diametM*, roof and ridge tiies, qusnie^ 
dust bricks, &c. 

8. Sate of Production. — Provided tlie make were 
confined to bricks, with these conveniences they wonld 
Ba^e 100,000 weekly daring the usual brick season, 
which at the [H^sent eelKng -pntx, U. 8«. per tboaeaad, 
gives a weekly produce vahie i49L, ■wfaich q W MtU jf 
would pay in dn^ 271. llv.^Stl., tfaedvtf being 6*; 1^ 
per thousand with 10 per cent. off'. Ibis lea'veB for cost 
of production and profit 112?. 8». 9d. 

9. Tempering. — The maria used at this yard answer 
to flie deeeiiption previously given. Their average con- 
traction when mixed is 1 in 10; that is, a IQ-m. moidd 
gives a IMn. briek tikhongh Bome of the 
TMieties Mcd sepanie^ confradt 1 in 6. The naAi 
Bi« dog and wheeled two mns for 4e(. to 7(2. per cube 
yard, &e price depending npon liie difficulty of digging. 
The marl is then placed in a hopper over the topmost 
rolJers, and passing successively through the tiiree pairs is 
deposited on a fluor about 8 ft. below the hopper. The 
marl is then wheeled away, and some iJireeor more sorts 
mixed together with a proper quantity of water, by spade 
labour (for the quantity of water in the maii when di^, 
seeAnalyHB,Tahlel,art.37>, Themiaed inarh,ii' wanted 
for tilea ar dwt brick% are now paand thmi^ pog- 
mill ; but if reipired for Ordi i iw y tirii^, (be ground 
marls are mixed with marls that have been weathered 
but not ground. Lastly, the bmtI is tempered by spade 
labour until the proper degree of pibsticrty is obtaaied, 

10. Moulding. — The bricks are moulded by what is 
called the slop-moulding process Lit the rate of 3000 per 
day*. Tl»e price paid foi UiiLp(.rinL;undmouldingis4s.6(t 

■ InOieiMjgbboaiLoodor Noltingham, nhere fhe bricks are not slticken, 
hrt pUmd; tJae nta af pmduc&n i) Nilj 90«0 per di7.— Ba. 
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per thousand. The process k as follows : the temperer 
wheels the prepared marl ir a barrow up a plank, smA 
empties tC upon the moulding fable. The moulder 
having sprinkled sand upon the moulding board, and 
upon th^t part of the table where the clot is moulded, 
takes a,e much clay as will fill tlie mould, and by a 
^nick rqll and a tmf ^ms &e dot an affroBMUte form 
toAe iDwdd; ibelhea Me op this kn^ of da^^ixyat 
12 in. high, and with force tlu'owe it into the mould, 
pressing it down with both hands to fill all the cavities, 
and strikes off tlie surplus with a wooden striker, which 
he throws into a small w»ter-box in front of him after 
each time of usmg *. An attendant boy, who has pre- 
viously dif^ed a jnouM in a water-trough by the side of 
the tabic, places it on the talte ready for the moulder, 
and carrying away &e uoulded brick in &e mould, 
careiiilly £mpdei it on ita ilat «ide on the £oor ; these 
operations are repeatei until tbe iloor b filted, when tbe 
moiflding-ta'ble is mooved to a second floor. 

11. Drying. — ^Tbeflaors uv-of difiereatineB; a con- 
venient size is 25 yards in length by 6 yvnis in fereadth, 
upon which they will feqr 3008 bricks. Here they are 
allowed to dry until su£Sdentlyliard to hui^e end place 
in hacks, tbe length -of time dependiflg upon the weather. 
In quick drying weaUier they wiH remain hajf a day as 
deposited from the mould, and half a day fsrned upon 
edge, and afterward they are placed up in hacks, where 
they remain until placed in the oven. While in hacks 
the excise officer counts and puts his marks upon them, 
and the brlckmaker is liable for 6s. I^d. duty per 
thousand wbether they ai'e got infu the oven or washed 
down by the rain. 

12. An ordinary blue brick weighs, wet from the 

• See Chap. III. art. 47. 

P 2 
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mould, 12 lbs. 4 oz. ; when fired it weighs 8 lbs. 1 oz^ 

having lost by eyaporation in dryiDg and burning 4 lbs. 

3 oz., or 34 per cent, of its original weight. 
The specific gravity of an ordinary blue brick 

in the wet state from the mould is . . . 2171 
In the dry state, ready for the kiln . . 2075 
And whenjsuraed, the specific gravi^ is . 1861 
The following Table shows the amount of evapoiBtioa 

during the process of drying; — 
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The total low of wd^t ia drymg and baniing is as 
follows: — 

196 ounces, the weight of a brick wet from the mould. 
46 „ „ lost by drying, or 23J per cent, 

150 „ „ dry ready for the kiln. 
21 „ „ lost in burning, or 14 per cent, 

129 „ „ of an ordinary blue brick. 

13. Burning. — The oven is of a circular form, with a 
spherical top, and will contain 8000 bricks, which are 
so placed as to allow a space between the sides of each 
for the |ctioa of beat, and an equal diffusion thereof. 
Whea tbe oven is fall, the clamtnins or doorway is made 
up, and the fires kindled and kept burning 36 hours for 
red, and 38 hours for bine bricks, consuming 3^ tons of 
coals for the former, and 4 tons for the latter. The 
expense of setting, firing, and drawing an oven of 
8000 bricks is as fbllows: labour 12 shillings, and coals 
11. 13s. 4d. 

14. Cost of Manvfactwe.—Th% details of the cost of 
manufacture are as follows: — 



per 1000 0 



Present Klling price for ordinary blue hrioka „ 18 0 

15. Rental. — Bnck~yards with mines of marls are set 
with the following appendages, viz.; 1 oven, moulding 
or diying-honse, and pug-mill, with a breaddi of brii^ 
floor and marl bank snfficiei^ to work one oven for 30/. 
per annom ; if two ovens are worked in one take, they 
are set at 261. each. 
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17. J%v 4. iMKuhical Viete of a MouUktff TaiU. 




A. SandbBiket. s. Detadiedinter-boi. c. Moutding traaid. 
■a. Water-lxa. b> Ckybiilb. 

In file pracegg of moulding Ihe moulder takes la bia bud, from the 
buket, a portion of sand, and dusts upon that part of the table niiere he 
nlla the elaj into Ibe form necessarj to mould ; also upon (he moulding 
boaii The watet-boi ot trough, a, is used bj the boy to wash the mould 
Id, and is lowei 9att tba Wblr, n ai to bs aonrenieiit fbrlhat putpaie. 
The waterJwi, d. Is leret wilb llu table, ndia used to thran Oia itrika 
tn after each time of naing^ 



18. Fig. 5. Immetrical View of a Brick Mould. 
N.B. The mould it made of oak, tbe edges plated with Iran. 
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19. Figg. 6, 7, 8, and 9. The Oven or Cupola. 

ng.e. Pl*ntak«D«ttapcif fin-boleiitkTclAI^^. 9. 
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Elention. 




£tg. 9. Section, on line C D, Fig. 6. 




SECOND EXAMPLE. TlLE-MAKlNG. 

20. At Basford there is an extensive hill of good 
marls, from which 8 brick-yards are supplied (working 14 
ovens), some of which have been in work for 40 years. 
Th^ makers are subject to the rental slated in. art. 15. 
The leodiug article made at these yards is roofing tites; 

V 3 
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besides ivliich are also made soma quarries, dust-bricks, 
drain-tiles, and just so many common bricks as taa 
Tiecessary for tlie manufacture of tiles, it being neceBSary 
in order to set the oven properly to burn 2000 bricks with 
every oven of roof tiles, as will be hereafter explmned. 
Tlie process of tile making here is as follows : — 

21. Weathering and Tempering. — The maii is dug 
and spread upon slopes of this hill (which has a south- 
east aspect) to weather; the length of time depends 
npon the quality of the air : a hot dry summer's day will 
do good serrice, nnd three or four such days would 
enable the maJters to collect a thin surface in a work- 
able cofldition. Frosty weather, provided it be dry, is 
preferred; wet, and alternations of wet and dry, retard 
the process of what is termed weathering. During a 
hot dry season marl can be dug, weathered, and made 
in one month, and this is frequently done. At the yards 
here referred to, iflie workers collect their maris, so wea- 
thered, at the foot of these slopes, and nax them with a 
quantity of water. That to be used for tiles is placed in 
the pug-mill, and about ! cube yard per hour is ground 
by one horse; and that used for common t^cks is not 
ground, but simply mixed and tempered. 

The pug-mill consists of a wooden tab sh^tly ta- 
pered, the largest end brang uppermost; it is circular 
and about 6 ft. high and 3 ft. diameter at the top or 
largest end, in which a cast-iron spindle revolves, 
carrying a series of flat steel arms, ai ranged so as to 
form by rotation a spiral or worm-like motion upon the 
clay, which is thereby pressed from a larger to a less 
diameter of tlie tub in which the clay is confined, and 
ultimately comes oozing out of an aperture at the 
bottom^; this operation kneads the clay, and more cpm- 
pletdy mixes it, gimig it great cohwsfc pswer. ThiE 



Digitized by GoOgle 



ABT OF mxnm saaxs axb tiles. 107 



day <tt pnpivad mui is acnr raadr to make loof tOet^ 
dast brick% <|uarn^, kc., and ia wheeled svrajr to the 

stock kept under caver for that purpose. Tte tiles, and 
all articles in tlie making of wilicli coal dust is used, 
are made in a building called by brickmakers the hovel 
or drying house; but they prefer pkcing their tiles 
when, (oat moulded in the open air, weather permitth^. 
The moulding of roofing tiles varies from that of briclu 
be&re de3crU)ed, principal; in the clay being stitfer, and 
coal duet heiug thrown in the mould each time it is 
Med. 

22. M&uldinff.—1h& moBld is 12 in. by 7| in. and J 
in. thick, made of oak plated with iron. The moulder at 
his bench takes up a Iitmp of clay, and works it by hand 
into an oblong square, somewhat less than the mould, 
say II in. by 7 in. or tketeabout; the mould is placed 
upon the buieh, and. fine eosl dust thrown into it ; the 
MB then takca i^ lump of clay in the right po^ 
eitian for the mould, aad throws it into it with con- 
siderdble force ; then with a brass wire strained upon a 
vvoodcii buwciits off the surplus cky level with the mould, 
removes tlie lump, and liiiislies moulding tiic clay left 
ia the mould by adding a little clay if it be wanted, and 
MDOotha it one witb « wooden to6L By his aide upcxa 
ihe bendihe has two Hon boaida aboat fiie nie of the 
Bwnlded tile, their surfaces are dusted otbt with coal 
dust, upon one of these he places the moulded tile, 
without the mould, the half circular projections ex- 
t^iding beyond the board, and ao he repeats the process 
of moulding at the rate of from 1300 to 1500 per day, 
adding more day to Us Iniap dx»t ereiy ax tiles 
moulded, and in qnanti^ about a» madi as the ux tilea 
moulded. 

23k A-^.— Tbe-atfendKit bop cuiies away two 
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liles at each time fo the floor; he takes op one on the 
hoard, and by the thick part of the hand presses up the 
two projections at right angles with the face of the tile, 
and tlien places board and tile on his head, and takeK 
up a second and operates upon this in like manner, as 
he walks to the floor, where he lays the two dies, 
carrying the boards back to the moulding bench, tuid 
so he repeats his operations. 

The tiles remain on this floor, out of doors in flne 
weather, about four hours; they are then collected and 
placed close together, the nib end changed altcrtiafeiy 
to allow of their resting dose and square ; in this state 
they are walled up in a dry hut not hot situation, and 
BO remain for a day or two: this is said to toughen 

24. The Set. — ^The next process is to give them a 
curved form, sometimes termed the set, which is done 
on a three-]egged stool, called a horse, the top of which 
is a little larger than the tile, and is curved one way to 
about a ten feet radius. With the horse is used a 
wooden block, curved to correspond with the surface of 
the horse. These im])lemeiits are used as follows; six 
tiles are taken as last placed and put on this horse; the 
man lifts up the wooden block and gives them three 
sharp blows with it; they are then carried away and 
placed in an ingeniously built wall to complete the 
drying procc^^s (the wall huilt with the tiles to be dried), 
after n'iiicli tlicy arc carried to the oven, twelve at each 
time, in a peculiar manner, with the edge of the tiles 
against the breast of the carrier, 

25. Quomes and dust bricks are moulded in hke 
manner from stiff clay, coal dust being used to facilitate 
the articles leaving the mould. 

26. Dram life*.— Pipe dnun tiles .are made as 



Digitized by GoOgle 



ABT OP MAKIKQ BHICKB AND TILBB. 109 

folLowB: the clay is first moulded to the lengUi, widtb, 
and tfaickneBs required, and then wrapped round a 
dram, the edges closed together by hand, the drum or 
mandril turned round, and the pipe tile shaped by the 
operator's hand, assisted in some cases by a woodea 
tool : this is the mode of making pipe tiles from 3 in. 
to 16 in. in diameter, whether cylindrical, tapered, or 
e^-Bhaped. 

The usual length is 18 in., and the diameter froni 
3 in. to 9 in. They are sold at \d. per in. bore, that is, 
a pipe 3 in. ia diameter and 18 in. long, would cost at 
the yard 3cf. ; and a pipe 9 in. in diameter and 18 in. 
long, 9d. This price applies to cylindrical pipes without 
sockets. 

27. Tile Machines. — One of AinsHe's machines has 
lately been introduced into this neighbourhood, upon 
the estate of the Duke of Sutherland, for making small 
tubular drain tiles, which makes two pipes Ij- in. in 
diameter at the same time. The prepared clay is forced 
through two dods to form the tubes, wiiich are cut into 
lengths bv wires affixed to the machnie, and when 
partially dry are rolled straight by liand upon a flat 
surfece, and then set up m racks to finish the drymg 
process. 

28. Firing. — Finng the articles enumemted m the 
previous descnption, requires much more care than 
firing bncks, and as roof tiles are the thinnest and 
require most care, the lai^est sized pipe tiles excepted, 
we shall describe firing an oven of such tiles. 

On tlie bottom of the oven are first placed 2000 
bricks, as shown in fig. 13, and upon these are placed 
7000 tiles, forming a square, the spaces between the 
tiles and the curved side of tiie oven being filled up 
with bricks, as shown in fig. 14. The tiles are placed 
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a^ie-wiM, iopaieelS'Of twfhi^ dangBig&ait dumtioD' 
eac& parcel of twelve. Tfa« niba on tike tiIc»qiKee them- 

off from eadi other, and support tbem ia tbs veAti 
position; from this description and a reEenace to tk& 
illustrations, it will appear, tltat the goods jdaoed m te-- 
oyen are in each case ao placed as to allow the dilusioa 
of heat between them ; and as the uniformity of heat is the. 
desideratum in firing blue bricks and tiles, the circular 
oren is found to answer better than any other at present 
in use. 

It is necessary to hare a wall roond the outet^ ot 
the oven, about 6 ft high, and at a distance therefrom 
to allow the fireman space to attend his fires conve- 
niently ; this wall is dry built generally with imperfect 
bricks, and its use is to avoid one fire being m^ed more 
tlian another by the set of the wfind, whtdt duty in 
performs tc4eraUy writ. 

The oven being set, tbe damMins. (dacrway) is moda 
np with bricks ^Mibed over wiih street sweepings as a 
loam ; then the fires are kindled, and are kept dowiy 
baming for the first 5 hours, after which they are pro- 
gressively increased for the next 33, making 38 hours 
for hard fired Uue tilee or brides; fonr tons coal 
being, consumed in the firing. The heat is defenuRad 

the of the fitenn directed ts the noothB and 

top on&t of oven. Whes the heat is ofatained, sod 
before the fires bum hollow, the naouths are stopped up 
with ashes to prevent the currents of cold air passing 
through the oven, which is then sufEered to cool grado- 
ally. An oven is usually fired once a week, but may be 
fired three times in a fortnight. After firii^ tmn^ 
four hours should be allowed for coofing befote sn t/nsi 
is opened to tiike out the tiles. 

3& Tbe foftowing table shows the t^&ag price per 
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lOOO, and cost per snp^cial yaid, «f qmnies, dnst 
bricke, and loof tiles: — 
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DESCRIPTION OF ILLUSTRATIONS. 
30. ISffAO. XsomeiricalVieto ofaBenchJbrmot^diftff 




31. Mg. 11. Ehvahon, showipg ike Manner ru whuk 
Hkt- TUes are placed durmff tlie last Drying, 




<I i( Itlbl, tira tosuhcoona 
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32. Fig. 12. Tile Block and Bone. 




a. The block. *. The hone, c. "nies. 

33. Fig. 13. Plan of Oven, as seen when eight courxa 
ijf Bricks are placed edgewise. 




TIk dght Towi of tndie brieki in eadi, w Ken in phn, carer m ipgcB 
left in eantinuitioa of flpu fiem the ei^ ireAola. Tin bridn in Ibe 
fint una eonnet m m plwed u to loie > Sub of an wenge width of 
borincbei. Hw dotlid liaadiaw tbs porf^ of the fln-bolu. 
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34. Fig. 14. Plan of Oven, as seen when the Jirst 
course of Tiles are placed upon the Bricks, as 
seen in Fig. 13. 




The tiles sre placed in bungs of tnelie, ud laid alleualel} crou ud 
lengthwiEc, the nib Epacet Item oS, and lupporti Ibem in a^ienical 
poEilion, Eacli tide of the Equaie is made up nith bricks, u Bbonn on 

the plan. 

35. The manufacture of bricks, &c., for building and 
paving purposes, in a systematic manner, in suitable 
premisea with improved conveniences, so that the opera- 
tives maybe emidoyed the whole of the year instead of a 
portion of it as now, is a subject deserving the attention 
of the capitalist and inventor. Improvements in the 
quality and conveniences of this manufacture are inti- 
mately connected with the moral, intellectual, and 
physical condition of society, as may he seen by a visit 
to any ordinary brickyard, and a reference to the 
evidence before the Sanitary Commission, Where cxt 
tensive supplies of marls or clay are found, suitable 
works mi^t be erected for such manu&cture, could a 
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cheap aad ready mode of tran^rtatiou.ht cuomBdo^ 

so as to carry bricka, &c. a distance af 60 ti> 100 nules 
without materially increasing their price. 

36. Assuming the weight of bricks to he 3^ tona per 
thousand, the present railway charges for the carriage of 
bricks, viz. 2d. per ton per mile, if under 40 miles, and 
per mile if more than 40 miles, would add to their 
cost as follows: — 

If earned under 40 mibB 0 0 7 p«r 1000 per mile. 

Or for a diitance of 39 milei 13 9 

And if canied alnni 40 milea 0 0 6 per 1000 pBT mile. 

Or for a diMance of 60 siilea 1 10 7 

Therefore a carriage of 60 miles at the lowest railway 
rate more tlian doubles the value of a common brick 
compared with tlie price at the yavd. The higii rate of 
charge for carriage, and the duty, which amounts to 
nearly 22 per cent, of the setlii^ price at the yard, coa- 
stftate obsfecTes fo the imptovement of tfie brick mana- 
iMitacev and the b^tcfiog cottditioB of the (^wa- 
tivea employed therein. The recent improTementa ia 
connection with domestic comfort and health, and the 
eacoi tfagewie pt offered to arefaitectanA improTements, 
in the hosses for arfizsBS, may probri% tmakea an, 
interest in this departmeBt mdostrf, and [^ee evuL 
brnkmaking in the poritieB Its kopwlaee <lbier*es, if 
not demands. 
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No. 5, Table l,.coiitaiiig 42'84 per cent ailioic add ; 
this requires, theoretically, 47-60 of alnmiim, or its 
chemical equii-atent in other bases, to form a fusible 
compound; it therefore contains only 3-31 per cent, 
excess of base. This is insufficient to prevent its fusion 
— a mach lai^r excess would. No. 1 contains 22-59 
of base, which requires 25-1 of silicic acid, therefore 
69-87— 25-I0=44-77 the excess of Bilicic acid, or ««- 
combined silica in the clay, rendering it infusible. 

Ahaltsis of Coal, called Norton Coal, used ia 
the potteries for burning pottery and bricks. 



100<I0 



Analysis of a porous substance which floats in 
water. It is a piece of a vitrified font from Connel 
Ferry, near Dunstaffuage Castle, Scotland. 



«ideofijon SS W-l This specimen h. 
67-85 ance of pumics. 



nni; very slighllj fu»ble even 
in the very higheit tempentura 
of the blow-rape. 



98-50 



BRICKMAKINO ON THE SOUTH STAFFORDSHIRE RAILWAY. 

38. The following additional particulars respecting 
brickmaking in Staffi>rdahire were eent to the author 
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of this voliuUB by Mr. J. L. Brown, of F&r^well, Bear 
Lichfield, and are giren in his own words : — 

" The brickyard I visited is on the highway from 
lichfiekt to Walsall, at a place called WolsaU Wood ; 
it is worked by Mr, George Brown, of the Sand Hills, 
near that place. Mr. B. has another brickyard in tbe 
neigbhoirliDod, wore extowre tin idie on I yimtedf 
aad finm d>eae bdckfaidfl Iiam bee* mfpSeA «I1 Ute 
bricks used tor buil^Dg the bndgea, TittilDetB, obMb 
arcbeB, culrertB, ix^ ke., on the SoBth Stafiardshire 
Junction Railway. 

" The brickyard I visited has six kilns or cupolas, and 
three large moulding and drying sheds for use in the 
'winter season, each 40 yards long hj 8 yards wide, 
having fire-places at one end, and Imeraed by flues, 
longitudinally, to a chimoey at die mttiet end. 

" The material used is not a day, but a friable kind of 
marl. The first stiatuni under lite surface soil is about 
4 ft. thick, very compact in body, and requires the pick 
to get it; it is of a pur^dish hue. This is succeeded by 
a etnttum, 3 fL fliick, of bright yellow-looking jsmA, 
equally intermixed with marl, of a bright scarlet ocdow; 
and afterwards, dovm to tlie depth of 30 ft., the pui^e- 
otioured mad comes ia agan. 

" Tba eMA, ib its raw slate, is drawn up en incKned 
plttne on a im&BKm railwaytmck, by a steam-engine of 
fiO-horse power, and at the top of the incline it tips 
itself into a hopper placed over the cast-iron rollers, 
between whicli the marl passes and comes down an 
inclined board, after briag ground quite small. It is 
afterwards wheeled into heaps and tempered, and is 
then wheeled up an inclined plane of earth to the engine 
hoMse, ■miex it k ptused j^ough vertical cyliodem -of 
carti uon, m tke eentKa of wUc^ are revoking j»icto— 



Digitized by GoOgle 



AET OP MAKING BRICKS AND TILES. 119 

armed with flanges, like the screw propeller of a steam 
vessel, which grind the tempered clay and force it 
through holes in the hottoms of the cylinders to 
chambers beneath them, whence it is wheeled to the 
moulders. 

" They make red and blue bricks of the same marl, 
fKf me i f in «ach case, by Tolling and grwflffig. To 
fflake the bine bricks, 'diey ke^ the fires very nmcb 
ebaiper and liotter, which changes their colour, an4 
nemf to run or fuse the material more, giving them at 
fte same time a shining appearance. They make "very 
(few red bricks. 

, " The price of tlio best bricks at the kiln is 30*. per 
thoiwand; common bricks, 2Ss. per thonsaa^ Pii^ 
13e8 fcr roofing, 28*. to 32s. per thousand. Tbey dso 
make chkaney-pots, pipes for the oonTejrance of vater, 
■played bricks, cQping bricks, and liricks to aaynedeL" 



£HI) OF PABI 
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PART II. 



CHAPTER V. 

SRICEMAKING IN THE TICIHITT OP LONDON. 

1. Fob facility of reference, we propose to divide the 
subject uDder three heads, as follows : — 

Isf. Materials and Plant. 

2nd. Process of Manufiictore. 

3rd. Cost of Manufacture. 

MATERIALS AND PLANT. 

2. Brick-Earth. — The brickmakers io the vicinity of 
London at present derive their principal supplies of 
brick-earth from the alluvial deposits lying above the 
London clay, the bine clay not being used for brick- 
making at the present day. The general character of 
the brick-earth may be described as being a gravelly 
loam, passing by fine gradations info either a strong 
clay or into marl, or, as it is technically called, malm, 
an earth containing a considerable quantity of chalk in 
fine particles. We ma^, therefore, for the purpose of 

PAST B 
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description, class the aereral quali^es of brick-earth 
under three heads, as follows* : strong clay, loam, and 
malm. 

3. IbL Strong CHay. — ^This is generally sufficiently 
free from stones to be used without washing, and the 
bricks made from it are hard and sound, but are liable to 
crack and contract very considerably in drying, and be- 
come warped and misshapen in burning. Thege defeots 
iire in a great measure removed by mixing the earth with 
chalk, reduced to the consiatency of cream, as will be 
presently described, which greatly diminishes the con- 
traction of the clay, and improves the colour of the 
brick. 

4. 2nd. Loam. — The loams are often so full of gravel 
that it is impossible to free them from stones, except by 
passing the earth through the wash-mill. TLe quantity 
of sand present in these earths renders them leas liable 
to shiink and warp than the strong clays ; but, on the 
other hand, the texture of the earth is so loose aiiii in- 
coherent, IJiat a mixture of chalk ia necessary to bind 
the mass together, and to take np the excess of fusing 
silica in the process of burning. 

5. 3rd. 3fa&R.-^Th>S is an earth suitable for making 
bricks without any addition, but there is very little now 
to be had, and for making the best qualities of bricks (or, 
as they are called, malms) an artificial malm is made, by 
mixing together chalk and clay, previously reduced to 
pulp in wash-mills. This pulp is nm off into shallow 
pits, where it remains until, by evaporation and settle- 

■ II maj be obeerved llial thi* classi£cBtion it ucb *a noMld bn hot 
undenlood by Ihe generalitj of reads™, hot would not be ooBipiebepikd 
hy moB biiaknulLers, who dasa IheM thres qiulitiea of brick-earflB oa 
0X011% <n<<d dI>;, and malm. Whu the da;> m Atoag, &bj m 
(aid in btiduD^liea' Uvguag«i to he^wl 
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mgpt, it has become of sufficient consistency for subse- 
quent operations. This process is adopted for the best 
qualities of bricks only, as the expense of it is very con- 
siderable ; and, lor the commoner lorta, all that is done 
is, to mis witli tlie loam or clay a sufficient qiian^ty of 
malm to make it suitable for brickwaking; tlie quan- 
tity of malm required for this purpose varies, of course, 
according to tlie quality of the eartli. 

6. It will be readily uudeistood, from the above re- 
marks, that the mode of preparing the clay differs greatly 
in different yards. Tlii; brick-earth (according to its 
quality) being used — 

Ist. Without either washing or maiming. 
2nd, It may be mftlnied, i, e., covered vritb artificial 
malm, 

3rd, and lastly. The bricks may be made entirely of 

The second process is the most common, and we pro- 
pose, therefoi'e, in the following pages, to describe the 
successive operations of brickmaking as practised at 
those works where the lo^my cliM^ctcr of the earth 
renders tbe mtiMing indispensable. This will enable 
the reader to understand the first and third methods of 
treating the brick-earth without any further description. 

7. The object of adding chalk to the clay is twofold. 
In the (irst place it acts mechanically, in diminishing 
the contraction of the rnw brick before burning; and 
in tlie second place it acL^i chtiiilcally, as a flii\ during 
the burning, combining with the silica of the clay, so 
that a well-burnt London brick may be described as 
% silicate of lime and alumina, aitd, therefore, differs 
greatly from an ordinary red kiln-faarnt brick ntade of 
puT^ clay, without lime ox alkttline matter, the eibpfi 
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and alumina of the brick-earth being, in the latter case, 
merely in mechanical and not chemical combination. 

8. Soil. — The process of maiming is not the only 
peculiarity of London brickmaking. Instead of the 
bricks being burnt in close kilns, aa is the practice in 
most country yards, " clamping " is universally resorted 
to; and to render this efiective, it is considered necessary 
that the fael should' be mixed up with the brick-eartb, so 
that each brick forms, as it were, a fire ball, and becomes 
thoroughly burnt throughout, instead of being merely 
haked, as is the case in kiln burning. The tuel used in 
ciamp burning is domestic ashes, or, as they are techni- 
cally called, breeze. The ashes are collected in lai^e 
heaps, and sifted j the siftings, which are called toil, 
bdng mixed with the brick-earth, and thoroughly in- 
corporated with it in the processes of soiling and " tem- 
pering," whilst the cinders, or "breeze," are used as 
fuel. A Email quantity of coal and wood is also made 
use of in lighting the clamp. 

The soil, or sifted ashes, materially assists in pre- 
venting the contraction of the raw bricks whilst diying, 
and the sulphur contained therein appears to assist in 
colouring the bricks when burnt. 

9. Sand. — ^The moulding sand is brought, at a con- 
siderable expense, from the bed of the river Thames, 
near Woolwich. It is spread out to dry in the sun in 
thin layers, which are repeatedly raked over, so as to 
cxpo?c every |i;irtii;le in succtsifiou to the sun's rays, 
that the whole may be perfectly dry when brought to 
the moulding stool. The moulding sand serves many 
useful purposes. It assists in preventing the contrac- 
tion of the clay, and gives a more durable sur&ce to the 
bricks. It is indispensable to the moulder for prerent- 
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ing the bricks from sticking to his mould. It also pre- 
vetita the bricks from sticking together on the hacks, 
and from breaking up into cracks and flawB when cool> 
ing', after being burnt. Lastly, the salt in tbe rtrer 
sand becomes decomposed in the burning, and assieta 
in fluxing the brick-earth, and in giving the bricks their 
gray colour. Common sand burns of a I'ed tint, and 
would injure the colour of the London bricks. 

10. General Arrangement a Brickwork. — This 
will be readily understood by reference to fig. 1. The 
brick-earth is turned over to receire the inalm as near as 
possible to the clay pits. The clay and chalk mills are 
placed close together in some convenient position, so as 
to interfere with the works as little as can be helped, 
and the malm is conveyed from them to the heap of 
brick-earth, by means of troughs or shoots supported on 
resseis. 

Close to the brick earth, and immediately behind the 
moulding stool is placed the pug-mill, and in front of 
the moulding stool is the hack ground, which should, if 
possible, be laid out with a gentle fell towards (he 
clamps, which is placed at its fnrthest extremity. 
These arrangements are of course much modified by the 
circumstances of the locality. 

11. 77ie Chalk and Clay Mills. — These washing- 
mills ace placed close together on a lai^e double mound, 
sufficiently elevated to allow the malm to run down 
freely to the brick-earth. The chalk-mill is a drcular 
trough lined with brickwork, m which the chalk is 
ground by the actioa of two heavy wheels with spiked 
tires, made to revolve by either one or two horses. The 
trough is supplied with water by a pump, the lever 
of which is worked by the machinery of the clay mill, 
and as the chalk becomes ground into pulp it passes, by 
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means of a shoot, into the clay-mill. The clay-mill is 
also a circular trough, lined with brickwork, but much 
larger than that of the chalk-mill; and id this trough 
the clajr is mixed with the pulp from the clialk-mill, and 
is cut and stirred by knives and harrows put in motion 
by two horses, uiitil the whole mass is reduced to the 
consistency of cream, ivlien it passes off' through a brass 
grating into the tronghs or shoots, and is conducted to 
the brick-earth which has been heaped up to receive it. 
The machineiy of the washing-mills is very tiilly d&< 
litteated la figs. 3 to 10, and is described in detail in 
arts. 53 and 54. 

12. The Pttff-miU.—'the pug-mill used in brick- 
making is a conical tub, with its larger end uppermost, 
in the centre of which is a revolving vertical shaft of 
iron, to which are attached horizontal knives, inclined 
so that the clay is slowly forced downwards by their 
motion. The top and bottom knives are ca\[ed force 
knives, and their use is merely to force the earth tlirough 
the mill, and out at the ejectment hole; all the other 
knives are furnished with cross knives, which assist in 
cutting the clay, and breaking np any hard lumps that 
may not have been broken up by the previous winter- 
ing and turning over. In order to feed the miU, an in- 
clined barrow-run is kid up to it, to enable the wheeler 
to tip the clay in at the top. 

The construction of the pug-mill is shown in figs. 
11 and 12. 

13. The Cuckhold, fig. 13, is an instrument for 

catting off lumps of the tempered clay for the use of 
the moulder, as it is ejected from the pug-mill, and re- 
quires no particular description. 

14. The Moulding Stool. — The moulding Stool is 
quite different from that nsed in Most parts of the 
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country. It has & rim at each end, to keep the moulding 
Band from falling off, and is provided with a stock-hoard, 
which fonuB the bottom of the brick mould, and with a 
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Figt, 4 and & 




page, which ia formed with two rods of f iron, nailed 
down at each end to the wooden rails on which they 
rest. The use of the page is to slide the raw bricks 
more readily from the moulder to the place from whence 
they are taken, and put upon the hack barrow by the 
" ti^ag-o£F" boy. Tha moulder, when at work, stands 
B 3 
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near Ihe middle of the stool, witli the page on his lell 
hand, and his ftssistant, the clot-moulder, on his right. 
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Tiie moulding sand for the use of the moulder ami clot- 
moulder is placed in separate heaps at the opposite ends 
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of the atool, and the tempered clay neai'Iy opposite to 
the moulder. There is no water-box, but a tub is placed 
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on the stool, into whicli llie strike is thrown when not 
in uee. The palleta are placed at one end of the p^;«, 
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15. TJie Brick Mould is made of sheet iron, in four 
pieces, riveted togettier at the angles, aod strengthened 
with wood at the sides onljr. The bottom of the mould 
is detached, and forma what is called the Stock-board, 
See fig. 14. 

fig. li. 




16. TJie Stock-board is a piece of wood plated with 
iron round the upper edge, and made to fit the 
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mould accurately, but easily. At oacli conier an iron 
pin is driven into tiie mouiding stool, and on these 
pins the bottom of the mould rests, ih& thickness of 
the brick being related by the distance to which the 
pins are driven below the top of the stock-boOtdi TbB 
hollow in the bed of the brick is produced by a rect- 
angular piece of wood, called a kick, of the nze and 
shape of the hollow required, wMdi is fastened on the 
upper side of the stock-board. 

17. 7%e Strike is a smooth piece of wood, about 
10 in. long by IJ in. wide and in. thick, and is used 
to remove tJie superfluous clay in the process of mould- 
ing. 

Tke Pallets are pieces of board -f in. thick, and of 
the exact width of the mould, but about f iii. longer. 
Three sets of pallets, twenty-six in each set, are required 
for each moulder at work. 

18. 7j5« Hack Barrow, figs. 16 and 16, is of a pecu- 
liar construction. It consists of a light frame, sup- 
porting a flat fop of lattice work, on which the bricks 
are placed in two parallel rows, thirteen m each row. 
Three barrows aie required lor each moulder. 

19. Tlie Hack Ground occupies the space between 
the moulding stool and the clamp. It should be well 
drained, and it is desirable that it should be on a slight 
fall towards the clamp, as this lessens the labour of 
wheeling. The foundations of the hacks are slightly 
raised. It is of importance that the barrow-mns be- 
tween the hacks should be perfectly even, as any jolting 
of the hack barrow would injure the shape of the raw 
bricks, whioh, when first turned out of the mould, are 
very soft. The hacks are placed lift, apart, measured 
from centre to centre, their length var^ng according to 
the shape of the ground. It is rery difficult to say 
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Fig. 15. 




what extent of hack ground should be allotted to each 
moulding stool, aa this varies greatly in different yards. 
In round numbers, the quantity of land required for a 
brickwork may be stated at from ! J to 2 acres for each 
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moulding stool, but this includes the whole of the land 
required for the several purposes. 

II. — PBOOESS OF makufactuhe. 
20. Clay Digging. — The first turning over of the 
brick-eartli should take place in the autumn, in order 
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tliat it may have the benefit of the winter frosts before 
being used. The vegetable mould and top soil having 
been wheeled to spoil, the brick-earth is turned up three 
or four ppits (ieep, and laid on a level floor, prepared for 
the purpose, and banked round (o prevent the escape of 
the malm in the process of maiming. 

21. The quantity of clav required per 1000 briclis is 
variable, of strong clay more being required than of 
milder qualities. 

It IS generally calculated that an acre 1 ft. deep, or 
about 1600 cubic yards of clav, will make 1,000,000 
bricks, but strong clays will re<juire from 182 to 200 
cubic yards per 100.000 bricks. For practical purposes 
tlie quaiiiiLy may oe tiius approximately stated : — 

Strong clay 2 cubic yards per 1000 bricks. 

Mild clay 1 j cubic yard per 1000 bricks. 

22. Maiming. — It has been before explained Uiat the 
best bricks only are made entirely of malm, but that the 
process of maiming is resorted to for other descriptions 
of bricks, where the quality of the clay renders it unfit 
for brickmaking without this addition. It will, therefore, 
be readily understood that the quantity of malm mixed 
with the clay in the ordinary process of brickmaking 
varie;^ vtr-y coiisidcriiblv, so Ihnt it is impossible to say, 
d priori, wliat quantity of maim should be used, as this 
must be left to the judgment of the brickmaker in each 
particular case, according to the quality of the earth. 

To keep the washing-mills in fiill work are required — 
To the chalk-mill, 2 diggers and 1 wheeler. . 
To the clay-mill, 4 diners and 2 wheelers. 
The chalk-mill is worked sometimes with one, and 
sometimes with two horses. The clay-mill always re- 
quires two horses. Wo drivers are reqiured. 
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The average wort of the wasiiing-niills, woi-king JO 
hours a day, may he taken at aljout 12 cubic yards of 
maim* or eufficieut for making EiOOO malm bricks. 

The process of maiming scarcely requires description. 
Water having been pumped into the troughs, chalk is 
wheeled to the chalk-mill, and clay to the clay-mill, and 
the horses being driven round, the chalk is crushed and 
ground by the wheels, and runs through the outlet into 
the clay-mill, where both chalk and clay get well mixed 
by the harrows, the liquid malm (lowing out through 
t)ie brass grating to the shoots, by whicli it ia conducted 
to the brick-earth. As the heap becomes covered the 
shoota are shifted, so that the malm shall b@ equally 
distributed over every part of the heap. 

When 8 Buffioiept quantity of v&lm baa bee^ nm off, 
it is left to settle for a month or mbre, until it baa be- 
come sufficiently consolidated to bear a man walking 
ovci- it. As the solid portion of the malm settles, tbe 
water is drained off from time to time, and when tbe 
mass is sufficiently firm, the soiling Is proceeded with. 

23, Soiling. — The proportion of adies depends very 
much on the quality of tiie eartb, but may be stated 
approximately at about 35 cbaldrons for every lOO^OOO 
bricks. The soil is laid on the top of the maimed eartb, 
tbe thickness of tbe {ayer depending on that of tbe heap, 
about 3 in. of ashes being allowed for every spit of 
eartb. 

The soiling condndes the preparation of tbe brick- 
earth, which is allowed to remmn undisturbed until tbe 

* At B ifHiaflwtiKj of utiAoial hjAnoIic llpu at Haudep, pnr Parii, 
llie ebalk and chj m ground li^lher in a waihing-mill, of the ama 
UNHtiiMdon Bi thow nwd Bnglaad, snd narked bj two hone*. Tbe 
q«a% ef iMlm puduoed i* ibout U ouUc jwd put lwir.^Sea Vv# 
DU Cementi, 
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moulding season, which generally commences in April. 
The first process of the actual manufacture is — 

24. Tempering. — The heap, prepared as above, is 
turned over by spade labour, and the ashes thoroughly 
incorporated with it, water beuig added to bring the 
niass to a proper consistency. The tempered clay is 
then wheeled to the pug-miU, which, as befgre stated) is 
pjaced closed to the clay heap, and immediately IwUind 
the mouldmg stool, 

25. Pugging. — Ihe tempered clay being thrown in 
tlie top of the mill, gradually passes through it, and 

in so doiii^ becomes so Uioroughly kneaded, as to be of 
a, uniform colour, the ashea being equally distributed 
through the nm». The quantity of elay ground is 
abttnt \\ cubic yard per hour, so that a horw working 
10 hours per diem will grind 12J cubic yarda of clay, 
or sufficient to make 6250 bricks. 

If the moulding process does not proceed as fast as 
the pugging, so that the clay wiil not be immediately 
used, the clay, as it comes out at the bottom (tf the 
null, is removed with tbe Duokbold, and covered with 
sacks, to keep it from burning too dry for use. 

26. Moulding. — Before commencing moulding, the 
moulding stool is provided with two heaps of dry gandi 
a tub of water, in which to place tlie strike, a stock- 
board and brick mould, and tliree sets of pallets. Every- 
thing being in rcudlnciis, and a. supply of tempered clay 
having been plm-ed uu the stool by tlii; feeder, whose 
business it is to carry tlic ttinpered cliiy from the pug- 
tnill to the moulding stool, tlie clot-moulder, who is 
generally a ^omau, sprinkles the Btool with dry saod, 
and takbg a cloA, or el<)t, from the heap of tempered 
clay, de^twouily kneads and moulde it rou^y iato the 
shape of a brick, and paseea it to the moulder on her 
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left hand. The moulder, liaving sprinkled sand on the 
stock-board, and dashed the mould into the sand heap 
on his left liaiid, places the mould on the stock-hoard, 
and dashes the clot into it with force, pressing it with his 
fingers, so as to force the clay into the angles of the mould. 
He then, with the strike, which has been well wetted in 
the water-tub, removes the superfluous clay, which he 
throws back to the clot-moulder to be remoulded. The 
mould is then lifted off the stock-board, and placed by 
the moulder af;ainst one of the. pallets, which ho catches 
dexfcnmsly ivitli his fingers, and, turning out the raw 
brick upon it, slides it along the page to the taking-olT 
boy, and, lifting up the empty mould, dashes it into the 
sand, and replaces it od the stock-board, preparatory 
to moulding a second brick; when he bas moulded 
one set of bricks, he scrapes away the sand which has 
adhered to the mould during the operation, with the 
strike, and then proceeds with the nt^xt eet. A moiildor 
and clot-moulder, witli the assistance ol' a feeder, a 
taking-ofF boy, and two men to wheel and hack the 
bricks, will make about 5000 bticks between 6 a.h. and 
6 P.U., but tbu quantity is often exceeded *. 

27. Hacking. — ^The raw brick is removed from the 
page by the faking-off boy and placed oti the hack 
barrow, and when the latter is loaded, dry sand is 
sprinkled over the bricks, and they are carefully 
wheeled away to the hack ground. Having arrived at 
that part of the ground where the hack is to be com- 
menced, the man takes a spare pallet and places it on 

• See die following lirii lLinaking. On Wediwtd^ lut, Jn. 
Rusli, Bl Pgtcrsyke, Cumbcrlsnd, perfotined iha f™t of makmg 1000 
brickiinsn hour; 100 in five minutcg ; ind SGinoiwiiihiule."— CfarK* 
Joitnul (Thu imot s wlilsrj ioBttnce. > 
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one of the bricks, which he camea becween the two 
pallets to the ground and seis il up carefully edgeways, 
taking care, in removing the pallets, not lo iniure the 
shape of the soft brick. One oi ihe patieis is replaced 
on the barrow, and with ihe other another brick is re- 
moved ; and the process is repeated iill the 2d bricks 
have been placed on the grouod. when ihe empiy bar- 
row is wheeled back to the moulding stool. In the mean- 
time another barrow has been loaded, and is ready for 
wheeling to the hack ground. Three hack barrows are 
required, so that one oi mom is coiisrarir.iv dciiil'' un- 
loaded upon the hack ground, another loadinsr ai the 
moulding stool, and the ihird beinsr wheeled to or from 
thohack ground. Thus two men are necessarily employed 
in the operations of wheeling and hacking. The hacks 
are set up two bricks in width, the bricks being placed 
slantwise, and not at right angles, to the length of the 
hack, After the bottom row of one hock is completed, 
a second hack is commenced, to give the bricks time to 
harden before a second course is laid on them; and 
when the second course is commenced, the bricks must 
he placed fairly on each other, or they will be marked, 
which injures their appearance. The hacks are carried 
up in this way until they are eight bricks high, when 
they are left for a few days to harden, and during this 
time they are charged with duty by the excise officer, 
who is hound to make an allowance of ten per cent, in 
taking the tale of the bricks, to cover all subsequent loss 
in diying and burning. To protect the new bricks from 
frost, wet, or intense heat, straw or reeds are provided 
and laid alongside the hack, and \vit,h these the bricks 
are carefully covered up at night, and at such other times 
as the weather may render necessary. When half dry, 
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tliey ai'e scintled", that is, set farther apart, to allow the 
wind to pass freely hetween them, and they receive no 
further attention until sufficiently dry for burning. The 
time required for drying varies from three to six weeks, 
according to the weather, 

28. Clamping. Figures 17, 18, 19, 20, and 21. The 
process of damping requires great skill, and its prac- 
tical details are little understood, except by the work- 
men engaged in this part of the manufiictnre. Scarcely 
any two clamps are built exactly alike, the differences 
ill the motliotis employed arising from the greater skill 
or carelessness of the ivorkuien, and lotal tircumstances, 
siieli as the situation of the clamp, and the abundance 
or Ecai-eity of burnt bricka in the yard with which to 
farm the foundation and the outside casing. We pro- 
pose, therefore, first, to describe the method of building 
a clamp, according to the most approved system, and 
then to explain the principal variations practised tn dif- 
ferent yards. 

29. A clamp consists oi a number of walls or necks, 
31 k ti 1 1 1 n k long nd 24 to 30 bricks 
hii;h. ni an mchncd ]HisitiQii on each side of an uprii/ht 
or double battering wall in the centre of the damp, the 
upright being of iihe same length and height as the 
necks, but dimimshing from six bncks thick at bottom 
to three bricks thick at top. The sides and top of the 
clamp are cased with burnt bnck. The fuel used in 
burning the laid biicks coiiFistii of cinders (breeze, as 
before described), whieh are distributed in layers between 
the courses of bricks, the strata of breeze being thickest 
at the bottom. To light the clamp, live holes or fines, 

* Literaltf , natteTed. 
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Fig. 30. 
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7 in. wide and 9 in. high, are left in the centre of the 

upnE^ht. and at every 7th or neck. These live holes 
extend through the whole thickness of the clam|>, and 
are filled witii fae-^ots. which, being lighted from the 
outside, soon iffnite the adjacent breeze. As soon as 
the clamp is fairly h^lited, the moutliB of the iive holes 
are sioppea, ana tne ciarap burns until the whole of the 
breeze is consumed, which takes from three to six 
weeks. This description will give the reader a general 
idea of the arrangement of a damp; and we vrill now 
describe in detail the manner of huUding one, premising 
that the term close hotting signifies stacking bricks so 
that they shall be perfectly close to each other, and 
that scintiing means stacking bricks with spaces between 
them. 

30. Foundation, — The ground is first carefully drained 
and levelled, and made perfectly firm and hard. The 
exact position of tlie clamp having been fixed, the 
ground is formed with a flat invert whose chord is 
equal to the width of the intended clamp. The object 
of this is to give a lift to each side of the clamp, which 
prevents the bricks from falling outwards as the breeze 
becomes consumed. The ground being prepared, the 
upright is commenced. But, previous to building, the 
clamp harrow-roads or tramways of sheet-iron are laid 
down between the hacks, and extended to the clamp 
ground, to g^ve an easy motion to the barrows ; as, from 
the kind of barrows used in clamping, the bricks being 
piled on each other several courses high, and the 
wheeling carried on with considerable velocity, they are 
apt to upset. 

31. Upright. — The upright is commenced by building 
two 9 inch battering walls about 45 ft. apart, of burnt 
bricks laid on edge, which are termed close bolts, the 
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length of each wall bong equal to the thickness of the 
upright, which at bottom is Btx bricks thick, or about 
4 ft. 6 In. (their height is 16 courses, or about 6 ft.) 
Between these bolts a line is stretched, by which the 
upright is built true. The ground between tlie boits is 
paved with burnt bricks laid on edge, to exclude the 
moisture of the granitd. Upon this paving are laid 
two courses of burnt bricks with spaces between them, 
termed sciutles. In the bottom course of icintles the 
bricks are laid dia^onaOy and about 2 in. apart. The 
second course consists of burnt bricks on edge, laid 
across the lower one, in lines parallel to tlie ends of the 
clamp, and also 2 in, apart. In laying these two courses 
of scintles, a live hole is left about 7 in. wide, the whole 
length of the upright ; and, on tlie completion of the 
second course, the live hole is filled up with faggots, and 
tlie whole surface covered over with breeze, which is 
swept or scraped into the spaces left between the bricks. 
On this surface is placed the fii st course of raw bricks, 
laid on edge and quite dose, beginning over the live- 
hole. Over this first course of riiw bricks is kid a 
■ stratum of breeze 7 in. thick, the deptli being increased, 
at the ends of the uprights, to 9 or 10 inches, by inserting 
three or four bricks on edge among the breeze. The ob- 
ject of this is to ^ve an extra lift to the ends. The 
fiTEt course of bricks, it should be observed, is laid att 
headers. Over the first layer of breeze is laid a second 
course of raw bricks on edge, all stretchers. This is 
covered with 4 in. of breeze, and at each end are inserted 
two or three bricks to increase the lift still more; but this 
time they are laid flat, not edgeways. Upon the 4 in. 
layer of breeze is laid a heading course of raw bricks laid 
close, and on this 2 in. of breeze, witliout any extra lift at 
the end. To this succeed stretcfaiog and heading couisea 
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of raw bi icks on edge, laid close up to the top of the 
clamp, a layer of breeze not more than f in. thick being 
placed oa the top of each course, except on the top course, 
whicli has 3 in. of breeze. The topof the upright is finish- 
ed by a dose bolt of burnt bricks. The upright is built 
with an equal batter on each side, its width dimioisbing 
from six bricks lengthways at the base to three bricks 
lengthways at the top. In order that the upright should 
be perfectly firm, it is necessaiy that the bricks should 
be well tied in at the angles; and, in order to obtain the 
proper width, the bricks are placed in a Tariety of posi- 
tions, so that no very regular bond is preserved, as it ia 
of more coDsequencc to keep the batter uniform. 

The close bolts first commenced, and which form the 
outer casing of the clamji, are not built close to the raw 
bricks, there being a small space left between the clamp 
and the close bolting, which is filled up with breeze. 
The close bolts, however, are built with a greater batter 
than the ends of the upright, so that they just touch the 
latter at the 16di course, above which the clamp is built 
without any external casing. When, however, the up- 
right is titled, and whilst the top close bolting is going 
on, the casing is continued up to the top of the clamp. 
This upper casing is called the lesfowing, and consists 
of five or six courses of burnt brick laid flat, forming a 
casing 4J in., or half a brick thick ; and above the Gth 
course the bricks are laid on edge, forming a still thinner 
casing only 3 in. thick. When tiie weather is bad, and 
during the latter part of the brickmaking season, a little 
extra bestowing is given beyond what is here described. 
The great art in clamping consists in the proper con- 
struction of the upright, as the stability of tlie clamp 
depends entirely upon it. 

32. Neckt. — The remainder of the clamp couststa of 
c 3 
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a number of necks or walls leaning against the upright. 
They are built in precisely the same way as the upright, 
as regards invert, close holts, paving, scintling, breeze, 
and end lifta. But there is this essential difference, viz., 
that they are paraUel waits, built in alternate courses of 
headers and stretchers laid on edge, each heading course 
in one neck being opposite to a stretchiog course in the 
next neck, and vice versii. Tlie thickness of each neck 
is made up of three bricks lengthways in the heading 
courses, and ten bricks edgeways in the stretching 
courses. Tiie necks are close bolted at top, and be- 
stowed in the same manner as tlie upright. When the 
last necks have been built, the ends of the clamp are 
close bolted, and bestowed in the same way as the sides, 
and this operation completes the clamp. 

33. Itrinff. — ^The number of necks on each side of 
the upright may be extended to 8 or 9, without an addi- 
tional live hole; but if this limil. be exceeded, additional 
live holes are required, according to the judgment of the 
brickmaker or the demand for bricks: the live holes are 
placed 7, 8, or 9 necks apart It is not seceasary that 
the additional Kve holes should pass under the centres 
of the necks, and it is more convenient to form each 
live hole so that the fece of the last-built neck shall form 
one of its sides. 

In the close bolting surrounding the clamp, two bricks 
are left out opposite the end of each live bole, and to 
each of these openings a fire is applied made of coals, 
and wood heaped up in a brick fire-place built round 
the opening, and known by the name of a deuilstiwe. 
The fire is kept up for about a day, nntil the ^^;ots in 
tbe live bote are thoroughly igmted, and as aoon aa this 
is found to be the case, the fire is removed, and the 
mooth of the live bole stopped vrith bricks, and plastered 
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over witb clay. In firing a large clamp with many 
lire holes, it should be began at one end only, the live 

holes being fired in succession, one after the other. 

The hriclis at tlie outside of the clamp are under- 
burnt; they aio called hurnovers, and are laid aside 
for re-burning in the next clamp that may be built. 
The bricks near the live bolea ate generally partially 
melted and run tt^ether ia masses called clinkers or 
burrs. The bricks which are not fully burnt are called 
place bricks, and are sold at a low price, being unfit for 
outside work, or situations where they will be subjected 
to much pressure. The clinkers are sold by the curt- 
load, for rockwork i» gardens and similar purposes. 

34. The quantity of breeze requii'ed varies much with 
the quality of the earth. The usual proportions for 
every 100,000 bricks are about 36 chaldrons of the sifled 
ashes, mixed with the brick-earth, and about 12 chal- 
drons of the cinders or breeze to light the clamp. 

The quantity of fhel to the lire holes it is difficult to 
calculate; about 10*. may be taken as the ayerage cost 
of coal^^ and ^vood for i-very 100,000 bricks. 

35. If the [iroportion of breeze bo too small, the 
bricks will be underburned, and will bo tender and of 
a pale ccJour. If too much fuel be used, titer-' is danger 
of the bricks fusing and running into a blackish slt^. 
Ho rules can be laid down for avoiding these errors, 
as the management of the breeze must depend upoa the 
quaUty of the earth, and can only be learnt from expe^ 
rience, some brick earths being much more fusible 
than others. 

3G. The time nf burning varies considerably. If ex- 
pedition is ret^uisite, the flues are placed near together, 
and the burning may be completed in a fortnight or 
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three weeks; but, if time k no object, the flaea are 
further apart, and the clamp is allowed to bunt off more 

slowly. 

37. Another system of clamping is to begin at otie 
end iind to follow with the neeks in one dii ection only. 
This is done when the damp ground is partly occupied 
by the hacks, so as to reader it impossible to commence 
at the centre. When this system is adopted, the clamp- 
ing begins with the erection of an end-wall, termed the 
upright and outside, wliich is made to batter very con- 
siderably on the outside, but of whiuii the iiiiidc face is 
vertical. As regards dimcusians and modes of building, 
the outside and upright is built iu the same way as the 
ordinary upright, but it has, of course, no live hole under 
it, tbe first live hole being provided in ths centre of the 
2nd or 3rd neck. In the style of clamping tbe necks 
are all upright. The live holes are placed at every 8th 
or 9th neck, as in the usual system. 

38. We now proceed to describe the principal varia- 
tions in the methods of clamping practised in difl'erent 
brick-yards. 

Paving. — The practice with regard to tlic ]-javing of 
burnt bricks is very variable. Some clampers omit it 
altogether; others pave only where clamping for the first 
time-on a new clamp ground. 

Scintlei.—^hGa burnt bricks run short, as in build- 
ing the first clamp on a new ground, the second course is 
laid with raw bricks. This, however, ia a very objection- 
able practice. 

Live Holes. — The live holes are sometimes close- 
bolted at the sides, to prevent the breeze from the 
Bclntles falling into them. This, howerer, is not often 
done, and its utility is questionable. 
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Breeze. — Some clampers put the 7 in. stratum of 
breeze on the top of the scintles, instead of placing it 
over the 1st course of raw bricks; very frequently the 
breeze is dispensed with after the 2 in. stratum, with 
the exception of the top layer. All clampers, however, 
agree as to the necessity of having the 7 in., 4 in., and 

39. The ^veral descrip^ons of bricks made for the 
London market, and their relative prices are as under, 
m: — 



MALMS. 




Price pa lOOO. 


Detcriptian. 


Cutters . . . 
Malms . . . 

Seconds . . . 
Paviours . . . 
Pickings . . . 
Kough^Paviours 
Washed Stocks 


5 6 0 

6 6 0 

3 3 0 

2 10 0 
2 0 0 
1 13 0 
1 15 0 


! 


Made wholly of 


Grey Stocks 
Rough „ . . 
Grizzles . . . 


COMMON, 

1 13 0 
1 9 0 
1 9 0 

INPBBIOR. 


} 


Made of unRMhed d^. 
nhh mora or leM mlm 
added, MROcdiDg to tir* 


Place Bricks ■ 
Shuffs .... 1 
Burrs, or Clinkers 
Bate . . . • 


1 5 0 

lOs. to 14s. 

10s. do. 
6«. to It, do 




Sorted out from 
- til e common quali- 
ties. 
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Cdttehs. — These are Ibe lafteat, aod are used for gauged arches and 
olhcr rubbed voA, 

Malus. — Then are the beat building bricb, and HQ onlf i"^ ^ tlM 
best deecripliona of briokwork ; colour yellow. 

Si:caHnji. — These are sotted {Vomlhe best qualities and are muchiued 
for llie fumf! of hwUmgi of a siiperior dass. 

P.Mio-nt.-TI.Ln; arf ■j.tvllont !,uil(ling bricks, being sound, hard, 
mlII .h.ipcil, nnd .-■r .■ooii i-.|;,iir. T hey mull Dot be ooofiHiiided with 
l)iiiin(( hucts, liaving iiulhiiig in fommon wilh Ihem but (heir name. 

PlcKiNGS —Theie are good bricks, but loft, and injerior to Ibe best 
paviouis. 

RoDBH PatioUbk — Hick sro the roughest pickings frODi the pa- 

Wabhed Stockb. — Theie an Ibe bijck> oocamoDl; used for oTdiaai? 
briekwork, and are the noret deuuiption oT Mildu. 

Gasv Stocks.— These are good brick% but of irregular cohmr, and 
ore not suited for lace work. 

Rough Stocks — lliese are, tu tbdc name implies, rarj rong^ as re- 
gards shape and colour, aud not suited for good vark, although hard and 

GaizzLES. — These are Kunenbat tender, and only flC for inside work. 

Place Bjliceg. — Tiiese are onlj fit for common putpoaei, and ahonid 
not be used for pennanenl erectiont. 

Bhdtfb — Tbsee are uniound and iAkJ^— that ii, of shakes. 

BnsRa, or Cunkebs, — These arc onlj used tOt making srtifldal rock- 
work fjr cascades or gardens, tie, 

BaIb.— These are merely refbse. 



It may be here observed, that at the brickworks 
round London the only bricks made are regular paral- 
lelopipedons, 9 in. long, 4^ in. wide, and 3 in. thick; if, 
in the execution of a piece of hnckivork, bricks of other 
shapes are required, the bricklayer cuts the ordinary 
bricks to the required slmpe. Tliis jiractite, so de- 
Btractive to sound bond mni nijoil ivork, ciuuiot be too 
strongly reprehended *, 

* tiie brick eolomns, whose fiiilure eausaJ the ftightful accident nhich 
oecorrad in January, A-ft 1848, during the erection of the new buUd- 
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In the Millland Countiea, and probably in many other 
districts, bricks are made of a great variety of shapes for 
various purposes at a trifling extra charge, and Uiere ia 
no reason why this should not be also done in Loudon. 

40. Brickmaking at Cheskunt. — In the " llliistrationa 
of Arts and Manufactures" by Mr. Arthur Aikin is a 
Toloable paper on pottery and brickmaking, the perusal 
of nhich is strongly recommended to the reader. The 
following notice is ttere gtven of the Gheshunt bricks:— 
" At Chcshunt, in Hertfordshire, is a bed of malm earth 
of the finest quality, no less than 25 ft. iii depth ; from 
this are made the best small kiln-bumt bricks, called 
paviers," Not having an opportunity of personally 
examining the Cheshunt works, the author requested 
Mr. B. P. Stockman to do so, and, in reply, received 
the following communication, from which it appears 
that kila-fauming has been now disnsed for some time 
at Cheshunt; clamping being now generally adopted. 

" There are no bricks now made near London of 
natural malm; the once well-known bed at Grays in 
Essex has been exhausted some years. No one can 
inform me of any bed of natui-al malm except that at 
Cheshunt, and I was told, previous to my going there, 
that I should not find the works conducted as I had 
been led to expect from your letter. 

" There are only two brickmakers ^t Oheahtmt, and, 
from going over their works, I am able to vouch for 
the accuracy of the following particulars, 

" There ia a bed of natural malm, and a bed close to 
it of ordinary brick earth, which also contains malm. 

inge Hi tbs Euslon Siu'iod of tha Nortfa Weatern Railnsy, nere built in 
Ibia wHf. The iddilion&l cost of bricka made eipreeslj Sea the worb, of 
bucb fbrnii u nould have bonded properly togetbei witbout bd; cuHiag, 
would bne been veiy Irifling, 
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Wlicn tJipy make malmp, wliicli tliey were not doing at 
the time of my visit, tiiey do not uae the natural malm 
earth by itself, but wash and mix chalk witli it, and I 
am told that they never have made malms without 
adding chalk to the. natural earth, although the propor- 
tion is small compared to that required for the other 
bed, from which they also make malms. The earth is 
soiled with ashes precisely in the same way as in the 
London works, and turned over and pugged in the 
same kind of pug-mill. The bricks are hacked and 
clamped, as in I,on<lon, and there are none burnt in 
kilns, nor have bccu for many years. There are no 
kilns on the ground, and no kiln burning of any 
description, though in former years there used to be 
kilns for bricks and tiles, and also for glazed ware. 

" The bricks made at Cheshuut are very superior to 
the London bricks ; in fact, the stock made there is 
really a kind of malm briok, and the miilms tlitninclvcs, 
as you may suppose, are perfection. I exuKnuod tlie 
brick earth from both pits, and saw the several processes 
of moulding, hacking, scintling, and clamping going 
on. The names of the different qualities are the 
same as in London ; hut, as regards quality, some of 
- the common descriptions are equal to the London 
malms, and I believe the shuffa would be Sold for 
malms in London." 

41. Brickmaking is carried on to a great extent all 
round the metropolis, but the principal brick fields are 
situated noi'th of the Thames, 

The following is a list of the several brickworks 
visited, in order to obtain materials for this account of 
London brickmaking; it will be found to indude those 
of the principal London makers. 
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Amblet Ball'i Pond. 

Banb Camden Town. 

Cubltt Caledonim RowL 

Dodd Now North Bold. 

tlewi. Lea ud Sam . , Cppra* Glutton. 

Phnmm FlncUe;. 

Foeock , .... CaledaDiatt fields. 

BnideU(TilcrieaalB) . , Maiden L 

Rhodes Jamet . > , . Shepherd 

and Midden Ltm. 

Mom. Bbodai, Hid*, aad Wm. Ball'i Pond. 

Stroud (do nwlmi) . , . Canonbuiy. 

Webb Stoke Nevington. 



III. COST OF HANUPAOTOBS. 

42. We propose to condder the cost of manufacture 
under three h^ids, viz.:— 

1. Materials and Fuel. 

2. machinery and To<ds. 

3. Labour. 

I. KATBKUIS Ann PUBL. 

43. Cla^. — 'The coat of brick-earth must depend reiy 
much on the drcumBtances of the locality, but it is 
usually considered to be worth 3s. 6d. per thousand 
bricks, exclusive of getting. 

44. CItalk. — The cost of chalk ia trifling where t!ie 
works have the advantage of water carriage, as it can 
be brought to the canal wharfs round London at 2s. lOef. 
per ton. To this must be added the cartage, which, in 

45. Sand. — The above remarks' apply to the mould- 
ing sand; which is brought from the bed of the Thames 
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near Woglwicli in barges to the canal wharfs at 2s. 
per ton, a ton being about 1^ cubic yard. To this must 
be added cartage, and labour in drying the sand to 
make it fit for use. 

It is ditScult to wbat quantity of Band is used per 
thousand bricks, but the cost maybe taken approximately 
at from 6d. to 8d. per thoubunil bricks. 

4G. Breeze.— The quantity tif biceze required varies 
according to drcumstances ; the proportion may be 
taken to range from 13 to 20 chaldrons per 100,000 
bricks. The cost of breeze may be taken at about IQt. 
per chaldron. It may here be mentioned, that in 
London stringent regulations are in force to pre?ent 
householders from making use of their domestic ashes, 
which are collected by parlies who contract with the 
parish authorities for this privilege. 

In the Midland Counties the domestic ashes are 
generally used for manure, the ashes being thrown into 
the cesspools, an arrangement which would not be per- 
mitted m the metropolis. This mode of disposing of 
the domestic ashes completely prevents the use of breeze 
in the manufacture of bricks in the district where it is 
practised, 

47. Soil. — The cost of soiling cannot be very accu- 
rately ascertained. Tlic quantity of soil required de- 
pends much on the quality of the brick-earth; 35 chal- 
drons per 100,000 bricks may be considered a &ve 
average. The cost per chaldron may be taken at 8a. to 
9s. To this must be added the cost of barrowing to the 
clay heap, say 10*. to 12s. per 100,000 bricks, 

4H. Coals and Wood.— -The quantity of faggots re- 
quired will depend on the number of live holes. This 
item of expense is very trifling, say 10». per 100,000 for 
faggots and coals to t^ht die clamp. 
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49. Water. — The water required ibr the washing- 
mills is pumped into the troughs as before desci'ibed, 
and OB shown ia the drawings of the waBhing-iuillB, 
fig. 7. That which is used in tempering the clay is 
brought in buckets from the nearest pond on the works. 
In Enmy yards the supply is drawn from wells by the 
contrimuci;- kiuiuii in tijr a~: u 'rliudoaf, and iu use 
at the present day ii, Govmauj, and Lliioiigliout Russia. 
This simple contrivance is described at page 3 of Mr. 
Glynn's " Rudimentary Treatiie on the Constmction of 
Cranes and Machinery," and the reader b therefore 
refeired to the description and wood-cut there g^ven. 

It may, however, be worth while to remark that there 
is scarcely any difference between the ancient shadoof 
used in l^gypt in the time of the Israelitiali bondage 
and that in common use at Stoke Newington and other 
places near London in our own time. 

It is impossible to make auy calculation as to the 
proportionate cost of the necessary supply of water 
to a brickfield, as it forms a portion of the cost of 
tempering, and cannot be separated from it, 

II. HAOHtNBBr AND TOOLB. 

50. The average cost of the machinery and tools re- 
quired in a London brick-field is about as follows : — 



Chalk ind dBf-miUs, (ogelfaer . . . £60 to 70 0 0 

Pug-miU 10 0 0 

Cuckhcdd hloOOO 

For each moulder are required, 

I Moulding atool, comptete, at . . 0 14 0 

1 Mould „ . . 0 10 6 

asels^fpalkls.eOineachsel . . at 3!. 0 9 0 

3 Beariug-offbarrowB . . . otl2j. I 16 0 



In addition to the above are required, a few planks, 
shoT^B, barrows, buckets, sieres, and other articles, the 
aggr^ate cost of which it is impossible to estimate. 
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T^o buildings are required for the actual manu&ctare. 

It is, howerer, usual for the foreman, or "moulder," 
to live at the field. Stabling may be required or not, 
according to circumstances and locality. 

III. i^ABoun, 

51. The cost of labour may be takai as follows *— 

Pet 1000 bridi. 
£ t. d. 

Taking off lop EOil and wheelin); to Bpoil, say . . .002 
{Ihii itf m !B exceedingly variible, and the amounl Lere 
put down is onlj a rough guess. > 
Turning over to receive malm, 3i lo aji!. per jard cube. 0 0 6 
Malmingi werage cost per yard cube nbout 6s., includitig 

AvuDung die pmportiDn of malm miied with the btick- 
emh to bailh of Ike whole material, wb have, aa (he out 
of milining (wc&rffi^ maferiaii) . ■ .020 

SdUi^; tlui item b ray Tariible, but ma; be talien at 
aboM . 0 0 li 

Hmil^Dg i tnetaAi^ tmidng over after anting, feed- 

To Uiii moat be kdded far hoiHDg pug-mlU . . .006 

ScinlUiig 0 0 2| 

BidkUiisc]npp,if irilbinSOTwdiof dnbacki . .013 
And for srei; SO jards addhioiwl add .... 00* 
Tbtal COM of labour per 1000. . 0 9 0 
To (big must be added — 
Cl^i (patBy charged for under Kotao^) . ■ .020 
Boil; S5ubaldrotis to lOO/KO, at about e>. per ebaldron . 0 3 0 

Sand 00' 

Breeie; 15Glialdroaital00M>0,>tl0ftF«rduldnni .016 
Coals and wood to light dndtuDp . . ■ . 0 0 U 
Eicisa duty 5a. lOJ., vilh i yet oent added . • . 0 0 U 
1 2 Sf 

Hent, inachiocry, taols, slnii, hurdles, burnt bricks tor 
fdundaiions nnd casiog to clamps, and all Other con- 
tingent espenses, about ** ^ ^ 

AetalcorttolhepfopridDrpetlOOOabDat. . 15 0 
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The selling price of the stocks thus mannfectured 
would be from 1/. 15*. per thousand for the best to about 
lOj. per thousand for the shuiFs. 

In Appendix H is given a detailed estimate of the 
cost of brickmaking near London, extracted from 
" Hoble's Professional Practice of Architects," which 
the reader may find some interest in comparing with 
that here ^ven. It shonld be obserred that Mr. 
Noble's estate is for stocks, teithout malm. 



BRIOKKAKlire AT THB CDPEimAQEM ToKNEL ON -TBR 

Great Northern Railway. 

Sbce the ehove description of the ordinary practice of 
London brickmakfers was written, Messrs. Pearce and 
Smith, the contractors for the Copenhagen Tunnel on 
thg line of the Great Northern Railway, have com- 
menced brickmaking on a lai^e scale at the tunnel- 
works ; and as the mode of manufecture practised by 
them ia quite new in London, a short notice of it may 
be interesting to our readers ; — 

The clay is neither weathered nor tempered, but as 
soon as dug, is wheeled up an incHne to the grinding- 
mill, which consists of a single pair of cast-iron rollers 
driven by a steam-engine. The day is mixed with a 
certain proportion of sifted ashes, and, passing between 
the rollers, falls into a shed, whence it is, without further 
preparation, wheeled to the moulders. 

The moulds are of wood, and the process employed is 
that known as slop-moulding. 

At the present time (December, 1849) the moulding 
and drying processes are both carried on in drying 
- houses, with flues under this floors. 
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The bricks as soon as moulded arc carried one by one 
to tlie floors, where they remain until dry, when, without 
being hacked, they are wheeled to the kilns. 

The kiloB are of the constniction commonly used in 
the Midland Countiefl, but have no sheds at the Bidea to 
shelter the fires. The fuel used is coal. 

The bricks thus made are of an irregular reddish 
broWn colour, and of feir average quality. 

On first commencing operations, Messrs. Pearce and 
Smith made a large quantity of bricks without any ad- 
mixture of ashes, sand only being added to diminish tlie 
contraction of the clay. These bricks burnt of a clear 
red colour, and were mostly very hard, but proved 
brittle, and were apt to become cracked in burning. 

To those who have had no opportunities of sedng the 
processes in the Midland districts, a vi«t to the Copen- 
hagen Tunnel works will be full of interest; and, amongst 
other novelties, may be mentioned the use of saw'dust 
in lieu of sand*, the latter material being very costly, 
whilst the former is supphed on the works from a saw- 
mill worked by a steam-engin^ which at the same time 
drives the mortar-mill, and works the lifts at two of the 
tnnnel shafts. 



RiFsantiOE to Illdbtutionb aacompanying the fi»q|oiDg 
AocouNT of BsiGEiuKtKo ID the vidnitf of IjOhimh. 
52.— Fig. 1. General Plan of a Brickwork. 
(Scale 40 ft. to an inch.) 

A. The chBlk^mill. 

B. THa da; muhing-mlll. 
C The pump. 

S. The dnot to Iba briok-eartlL 
* U ntj ba HMMu;, pcrhapi, to nmhid the nsto, thai nnd, Is ami, 
for mmr parpuB banka thtt of snding lh« bridHBOoId. 
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T., The, biick-carth turned over in readinen (o receive (ha mlm. 

H. The Imck grolind. 
R-K. CiampE. 

f)!). Chalk-mill. 
F%s.2and3. Section and Plan. (Scale 10 ft. to an inch.) 
a,o. Grinriing.wlieeL-. 
6. Inlel from pump, 
c. Outlet to clay Hushing-mill, 
Detaik (Scale 5 ft. to an inch.) 
riK. 4. Gtbding-wheel. 

Fij;. 5. Mode of connecting llie ailclrce of the grinding-whcelt with the 

The mill consists of a circular trough lined with brick- 
work, and furnished with n. piiir of heavy wheels with 
spiked tires, which, being drawn round by horses, crush 
and grind the chalk until it is reduced to a pulp. The 
wheds are ebowu in detail in 4. It is necessftiy 
that they should accommodate themselres to the level 
of the chalk in the trough, and to effect this, the framing 
of which the axletree Ibrms a part, is secured to the 
centre shaft by a staple, as shown in fijj. 5, which 
allows the whole of the timbering to rise or fall, as may 
he requisite. The centre shafi; is a bar of iron, steadied 
by being built up in a mass of brickwork. The yoke 
beams are kept at the proper height, and their wd^t 
supported by common light chaise wheels, about 2ft, 6 in. 
diameter, which run on the outside of the horse track. 
The mill represented in these engravings is mounted for 
two horaes; many mills, however, have hut one. 

54. The Clay-washing MUl. 

Figs.6BndT. Plan and elevation. (Scale 10ft. to >n incli.) 

a. The inlet from the chalk-mill. 

b. The ouUel to the rimoL 
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c. e< Tbetnmwi. 

d. d. Tbe<!ulUnN. 
«. The pump. 

Delaili. (Scale 1} in. to 5 ft.} 
Fig.S. "nweoHeB. 

?ig.O. Tbeouttatlotbeaboot^ udAoMbMr. 
Vig. 10. lie Mniner. 

The mill consists of a circular trough of lai^r dimen- 
eions than that of the challL-mill, also hned with bnck- 
work, and furniBhed vtiih a two-horse gin, to which are 
attached knives ani) harrows, which, m theiv passa£;e 
round the trou^li, cut up the clay and incorporate it 
with the pulp from the chalk-mill. The framing of the 
gin is very SLmpIe, and requires no description. The 
knives or cutters are placed in two sets, four in each. 
They are fixed m an upright position, and steadied to 
their work by chains, and by bemcr bolted together with 
bolts passing through tubular distance pieces, as Bhown 
in fig. 8, The knives cut the clay and clear the way 
for the harrows, which are similar to those used for 
agricultural purposes, and are merely suspended by 
chains from the timber framing. The pump is worked 
by the horizontal wheel f, hg. 7, which is provided 
with friction rollers on its rim, tor the purpose of lifting 
the lever;, which raises the lever of the ptimp by means 
of the spindle A. The outlet to the shoots is amply a 
square trunk made of 2 in. plank. It is funiished with 
a brass grating or strainer, shown in fig, 10, The bars 
are J in. wide and J in. apart, so that even small stones 
will not pass through. This grating is fixed in grooves, 
so that it can be lifted out of its place by the handles, 
when' required. 

56. ThePtiff-mm. 
f^ll. EleTBtiaa. (Scale4ft. to imfaieh.) 
a. TiMTokaiim. 
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b. The opCTii^L' E>t (lie of the earth wheagrvmii 

e. The hrick-car[)i siiirnniiding the mill, on nhich i> ui iiudiiMd 

bartocr toad to the lop of the mill. 
Fig.lZ Section. ( Scsle 2 It to an inch.) 

an, Foice kniva. Tbeie are not provided with cm tmrei, 
thdr purpon balag mendy to filica the earth dommaidi 
■ml out at the ejectment bole. 

66.— Fig. 13, Ismnetricai View the Mouldinff 
Stool. (Scale 4 ft. to an inch.) 

a. The himp of gnmnd corth from the pagmiHL 
it The moulder^ rand. 
c The dot-aioulder^ nnd. 

i. Tin bottom of the mould, termed the itochioard. 
t. Hie water-tub. 

f. The pagt, which is formed of two rods of |lh« of an mdi 

round or iqaare iron, nailed down at each end to the 
wooden lailB, or sleepers, on which they leat. The me of 
the page Is (o slide the new bricks, with tboT palletii anj 

from the moulder >iith ftcilllj. 
J). The pallets In their proper position ferine. 
h A newly-made brick just alidden from Ibe mouUeri andlMC^ 

for the laking-off boy, 
t. The mnulder'fl place. 
IB. Tbc clot- moulder's place. 
B. The takine-offboy's place. 

A The atdthold, a concBTe shove] used for cutting off the 
ground earth ai it Ii qeded from the pug-nriU, 

57. — Fig. 14. ItimietricalViewof the Brick Mould, 
iffith its detached bottom or Stock'ioard. (Scale 3 in. 
to a foot.) 

aji,a. The iron pegs on which the mouldiBstaduringtbe opera- 
lion of moulding ; ihey are driven into the ttool ia die 

ppsilifi!'; -hii-.vn in tlif rli-.T.vinj; ; ihdr heigfal fhim the 
Blnnl rvi/ulatL', il.i; i].lc!.i.l-» of ihc Irick. Themouldli 
lined iliL-tjLialLDLit iiiih shi'i't-iroii, uhiefi i? turned am the 
edges of the mould at the top and bottom. 
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58^F% IS. Uie Hack Bimv»~ioaAt^. ^cale 
3 ft. to an inch.) 

Rg.16. TAe HocjS Jorrow— unloaded. (Scile 2 «. to an inch.) 

59. Tfie Clamp. 

Fig. 17. TraiiEveree setCaa (parallel lo necbO- (Scale 10 ft. to en 

F^g. 1& Lon^udionl ditto . atto . . dkto. 
a. The uprigbt 
bi. Close bolts, 
c Uro bala. 
Bettowhig, 

DeUJb. [8eiie3fl.Miaiiidk) 
Rg. 1% HsD of (be lowBT ooone <rf Kiades. 
Fig. SO. Plan of the upper course of sdntlea. 
c The live hole. 

It should he undeiMood Ihot the direcliaiu of the sclntles, as 
well u that of (be psTuig below it> «e dmged foe emy 
neck, so aa lo coneifioad mth Ibe upptx worL, n shonn in the 

Rg.SI. I>etalrfd»aidof^qii^t,akairii«lbB|)ariD|{^ll>«Nint- 
lia^ tha Hie Ink, and Iba 7 ik. 4 n. Md £Ib. OMnei if bmn 



CHAPTER VI. 

LOITSOK TILERIES. 

I. Hie general term "Tile Mannfacture" is bo com- 
prehensive that it would be impossible within the limits 
of a little volume like, the present to yive anytliini; like 
a complete account of the manufactuie of the different 
articles made at a large tilery; we only propose, there- 
fore, in tbe present chapter, to give a sucdnct account 
of -flie manuiacture of pan-^es, as carried on at the 
London tileries, which will serve to give tlie reader a 
general idea of the nature of the processes employed in 
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tUe-niaking. It must, however, be borne in mind that 
altliough the principle of proceeding is the same in each 
case, there are no two articles made exactly in the same 
way, the monldrog and subsequent proceases bdng 
carried on in a different manner and with diKrent tooU 
and implements for every description of article. 

The manufacture of plain-tiles and drain-tiles has 
already been described in Chap. IV., to which the 
reader is refenwl, 

2. The following is a list of the faincipal articles 
made at the London tileries : — 



Circulars (for setting coppen,&c.). 
Column-bricts (fbr Jbnning co. 

lunias). 
ChinnuT-poti. 
Garden-poll. 
Dnii^pipes. 
And on; thniB rsqiiirad lo aider. 

For all these articles (excepting fire-bricks) the same 
day is employed (mixed, fbr the making of paring-tiles, 

oven-tiles*, kiln-bricks, paving-bricks, circular-bricks 
and column-bricks, with a certain quantity of loam), 
and they are all burnt in the same kiln, the fire-bricks 
included ; but each different article prcatnts pome pecu- 
liarity in the processes intervening between the tem- 
pering and the burning, havii^ its separate moulding- 
stool, frames, strike, &c., and being stacked and dri^ 
difierently. The details of these differences, however 
(even would our limits allow us to describe them), would 
scarcely be suited to the pages of a rudkceiitaiy work 
inteaded fijr popular reading, 

* For tma-'Sia tbs itnff miut ht of raperior qudity. 

D 2 
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BUILDINGS AND PLANT. 

3. Pvff-milL — ^The pug-mili used in tile-making for 
png^ing, or, as it is termed, grinding the clay, difiers- 
connderably from that used is brick-making. The tub. 
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instead of being conical, is made to taper at both ends, 
and the ejectment hole is at the bottom instead of in 
the front, as in the brick pug-mill. 

Tile knives, also, are made in a superior maimer. 
The mill is provided with force knives witbont cross 
knives at top and bottom. See figures 1, 2, and 3. 
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4. The SHng, fig. 4, k eimply a piece of thhi wire 
vith two bandies, used for cutting ^ day. 

6, Mouidioff Shed. — TSes aie made nndra cover m 
kUcAb about 7 yards wide, the length of the shed de- 
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Fig. 6, 




pending on the number of moulding tables, the area 
allotted to each table bemg about 7 yards in length by 
4 yards in breadth. 

The mouldmg tables are placed against one aide of 
the shed, and the remamder of the area is occupied by 
the blocks or dryipg-shelves ; every shelf being formed 
with three l-m. planks placed edge to edge, and sepa- 
rated from each other by bncks placed edgewise at the 
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Fig, 10. 




T 7 f " 



ends of the planks, aa well as at intermediate points, 
each block containing about 14 shelves, and thus 
measuring 12 ft. long by 2 ft. 8 in. wide, and about 7 ft. 
high, A passage way, 3 ft. wide, is left'round the 
blocks, to give free access to eveiy part of them. 

These details will be understood by reference to fig. 5. 

6. The Pan-tile Table, or moulding table, is shown in 
fig. 6. It is furcished with a tritff or trough, in which 
the moulder dips his hands when moulding, and with 
a block mid stock-board, on which the tile mould is 
placed in the operation of moulding. 

D 3 
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mould, and regulate tlie thickness of the file, ^ in. being 
the thickness of a pau-tile. 

8. The Tile Mould is ahown in fig. 8, and requires no 
particular description. 

9. The Roll, fig. 9, is merdy a round roller of a par- 
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f ? i ■ ■? Ff 

ticular size, as shown by the scale, and is used for 
striking a smooth surface to the tile, 

10. The Washing-off Table, fig. 10, is a stand with 
a water trough and a frame called the Waslting-off 
Frame, see fig. 11, on which, when moulded, the tile is 
icaahed into a curved form. The washlng-off table is 
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11. The Splayer, fig. 12, is an instrument on which, 
the tile is removed from the waahing-oGT frame to the 
block. 
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12. 27ie Tlitcacking Frame, fig. 13, is a frame on 
which tlie tile, when lialf dry, is thwacked or beaten 
with a thwacker (fig. 15), to correct any warping which 
may have taken place whilBt drying in the block. 
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When thwacking tlioae tiles taken from tlie bottom 
of the block, the thwacking frame is placed upon the 
Thwacking Stool, fig. 13; but when the tiles to be 
thwacked are at the top of the block, the thwacking 
frame is placed npon the Thwacking Horse, fig, 14, 
which brings it conveniently to their level. 

The Thwacking Knife, fig. 16, is used for trimming 
the wing of the pan-tile immediately after thwacking, 

13. The Tile Kiln, figs. 17, 18, 19, 20, 21, and 22, 
consists of a kiln with arched furnaces enclosed in a 
conical building called a dome. The arrangement of 
the whole building will be clearly understood by refer- 
ence to the^ares and to the detiiiled description at the 
end of this chapter. 

PRCCBS3 OT UAHITFAOTURB. 

14, Clay-getting and Weathering. — ^Tbe clay used 
for making tiles is purer and stronger than that used 
for making bricks, and consequently requires more care 
in its treatment. 

When the clay is too strong, it is mixed with sand 
before passing it through the pug-mill, but this is not 
often required. 

The weathering of the clay is performed by spreading 
it out in thin layers, about 2 in. thick, during tiie winter, 
and each, l^er is allowed to receive the benefit of at 
least one melt's frost befne the succeeding layer is 
placed over it. Sometimes the clay is spread out in 
the summer to be scorched by the sun, which effects 
the weathermg equally well. The greater the beat, or 
the sharper the frost, the thicker may be the layers, bat 
4 in. is tiie maximum thickness. 

The object of the process of weathering is, to open 
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41k pores of tbe eiaj- and to sqiarate the particles, tfaxt 
it may absOTb water more rouiily ia tbe subsequ^ 
process of nteUowii^. 

The clay thus weathered is thnnrn into pita, where it 
is covered with water, wid left for a conudeiuble time 
to mellow or ripen. 

15. Tempering. — The process of tempering is per- 
formed simply by passing tlie clay througli the pug-mill. 
If the clay be very foul, that ie, full of stones, it is tlitng 
before aung, and paaaed a wcond time through the railL 
For chimney-pots and similar articles, the clay is slung 
either once or twice, and pu^;ed, or, as it is called, 
ground, twice or thrice, according to the nature of the 
clay, and the purpose to which it is to be applied. 

16. Slinging. — -The operation of slinging is as fol- 
lows: as the clay issues from the ejectment hole of the 
piio-mill, it is cut into lengths of about 2 ft., with a 
sling. These lumps are taken by the slingers and cut 
up into slices, not exceeding \ in. in thickness, during 
which operation most of the stones fall out, and those 
which remain are picked oat hand. The day thus 
freed from stones is once more gtound, and is then 
ready for the moulder. 

(N.B. In some parts of England the clay is freed 
from stones by sifting, and the tempering is performed 
by treading; this part of the work being done by boys, 
who tread in a spiral track, so as to sulgect each portim 
of the mass to a uniform amount of kneadii^.) 

17. Moulding. — The clay, as it issues bom the mill, 
is cut into lumps called pieces, which are stacked oh a 
rough bench in the grinding shed. A labourer cots these 
lumps in half, each half being called a hay-pieee, and 
wheels these half-pieces one by one to the pao^ile taUe. 

A rough moulder, generaHy a boy, takes the half- 
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piece and squares H up, th&t ia, beats it up into a slab 
near the shape of the monid and abont 4 in. thick, from 

which he cuts off a thin etice, the size of a tile, and 
passes it to the moulder. 

The moulder, having sanded his stock-board and 
placed his mould on the four pegs which regulate the 
thickness of the tile, takes tlie slice of clay ftom the 
rough moulder, and puts it into the mould. He tiien, 
witli very wet hands, smooths the surface, cutting off 
Hie superfluous clay with hi^ hands in long pieces called 
strippings, which are thrown to a comer of the table. 
This done, he strikes the surface level with the roll ; and 
turning the tile out of the mould on the washing-off 
frame, with very wet hiiiids washes it into a curved 
shape. He then strikes it smartly with the splayer, and 
turns it over on that implement, on which he conveys it 
to the block, where he deposits tlie tile with the convex 
side uppermost, and, the splayer being withdrawn, the 
tile is left to dry. The button end of the tile is placed 
inside the block. 

18. Tbioacking. — The tiles remtun in the block untU 
they are half dry, when they are taken out one by one, 
placed on the thwacking frame, and beaten with the 
thwacker to perfect their shape. 

The wing of each tile is then trimmed with the 
thwacking knife, and the tiles replaced in the block, still 
withthe convexsideuppemtost; but tiiis time the button 
end is placed outside. The tiles then remain in the 
block until ready for kilning. 

It should be observed that the tiles flatten slightly 
whilst in the block, and for this reason the washing-off 
frame is made a iittie more convex than the thwacking 
frame, which corresponds to the permanent form of the 
die. 
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19. Ktlmttg. — In settingthekiln.a course of vitrified 
bncks IS laid at the bottom, herring-bone fashion, the 
brtcks being placed Ij- m- apart. On this foundation 
the tiles are stacked as closely as they will lie in an 
npright position, one course above another. As the 
body of the kiln is filled, the hatchways are bricked up 
with old bnt^ks. and when the kiln is topped, they are 
plastered over wnh loam or clav. The top is 'then 
covered with one course of unbumt tiles, placed flat, and 
lastly, upon these a coarse of old pan-tiles is loosely 
laid. 

The fires are Ilgbted on Monday morning, and are 
not put out until Saturday evening, wliatever the articles 

in the kiln. 

The fuel used is coal, and the quantity consnmed at 
each burning about eight tons. This, however, varies 
with the kind of articles to be burnt,^ — hollow goods, as 
chimney-pots, garden-pots, &c., requiring less than more 
solid articles. Fool^tiles, oven ditto, and lO-in. ditto, 
are stacked in the kiln the same way as paving-bricka. 
l^e covering on the top of the kihi varies in thickness, 
according to the sort of goods to be fired. 

COST OP MAKUFACTUHE. 

20. From the mannlhcture of tiles being carried on 
under cover, the eatabhshment of a large tiie-work 
involves a considerable amount of capital. The kiln 
used in London is very costly, such a one as we have 
shown in figs. 17 to 22, costing in its erediDn no less 
than 2000;. 

The cost of making pan-tites is about as follows per 
thousand; — 
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C\sj — thiiis unialljiodDdediii the rent, but, If purchased 
sepSTBtdj, ma; be taken at 6d. per irud criie— ^ 



ju^ Dofae make 1000 pantiles 0 £ 7| 

'Weathering day . . . ,050 

Add forhoi^ng the pug-mill 0 18 

IT ilung and pound a second time, add . . . .020 
Moulding, including all labour in fetching day firan mill, 
moulding, washing, blocking, thwacking, and hlockmg 

second time 0 10 0 

Betting and draivirig kiln 0 S 0 

Burning 0 15 0 

Cast of making . . . .241^ 
Bent, repain, breakage, contragencia and profit . .15 10 j 

Selling price per 1000 . . . S 10 0 



21. The following are the ordinary prices for a rariety 
of articles, which will give an idea of the comparative 
amount of labour bestowed upon them:— 

£ I. d. I £ I. d. 

PUntOeaper 1000. . I IB 0 Paying bricks per 1000 . £10 0 

Faa^Oei ., . . S 10 a FootJilcipv UM . . I £ O 

Hip.tiW » . . 3 10 0 UKo. ditto .... 1 e • 

Ri^tilea „ . . S 10 0 I 

22. The above sketch of the manufectnre of pan-tiles 
will give the reader a general idea of the processes useil 
in tile-making, but every article presents some peculiarity 
of manufacture. Plain-tiles are dried on flats, called 
Plaoe QrovntU. Hip and ridge tilee are washed Kud 
&wackeil in a mnilar manner to pan-tiles. Draitt-tiles 
are only washed. Paving-tiles and ovrai-tileB are 
stricken with a flat strike instead of the roll, and are 
not washed, but they are thwacked and dressed with 

23. The following is a list of the principal London 
tileries. 
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Adams and Co. . . . BeUc Isle, Muden Lane. 

Adun,ChHla. . . Ketmogtan Gmwi Pil*. 

Biid Old Foid, Bov. 

HondeU Muita ImOb, St Patau. 

Rhodea B*Rh PowL 

Bidge BoBMi^ Eali Kaldi, Betbul 

34, JDescriptitm of lilustrationt. 

Figs. 1, 2, Bnd 3. The pug-mill. 
Hie pug-min used in lile.tniliing is diflerenl from that used in briolt- 

Flg. 1. Elf^arton'of puB-mill**(Scale i ™- l^lhe fool.) 

Kg. 2. DeUiU of the knives. ( Scale i in. to the foot.) 

These knives are made in a superior manner lo those of the brick 
pug-mill, both as regards strength and fitting. The mill is provided 
with force knives at lop and bottom, which have no cros knives 

r«. a CroB section of the tub. (Scale i in. to the foot.) 

a. The ^ectment hole, whidi is *t the bottom of the tub, and not at 
the dde, u in the lirick pug-milL 

I^. 4. The sfii^, or ime JaiSe, aaei far cutting the clay into lengths 
SI it issvea from the pug.mil], and also Ibr Jreeing the clay from stones 
(ilmging). 

Fg. 5. The tileshedjEhown in plan and section. (ScaIelOH.lolhe inch.) 
o.n.n. The blocks, which consist of a series of shelves, <n which the 
tiles are placed to dry. Each shelf is formed of three lUineh 
planks. The shelves are 4} in. apart, and are spaced off from each 
other by bricks laid edgewise at the end of the block, and also 

b. b.b. The moulding tahC 

Tig. 6. The pan-tile table, used for moulding pan-tiles. (Scale fin, 
to the fool-) 

0. The half.piece squated up. 
b. The block and stock-board, 
c The irug or trough. 
d. The moulder's sand. 
*, The alrippings. 

/ A hole itl the table for sweepings to drop through. 

g^g.ff. The pegs on whidi the mould is placed. There are hat of 
Iheflepegsi viz., one at each comer of tlie_b]ock and Jltock-board; 
and the tUstance to wliich they are driven below die top of the 
atock-boaid, tMemiaeitiM thiiAnea of Ibe tita. 
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FSg, 7. Tlie bloek ilock-boaid. (Sola 1 b. to fte Ibot) 
e. A tmoB, wluch drop* udo ■ moHiee in Ibe tiUe. 
d. A iMtlioe id e, bf whkfa lbs block and Hock-bond li hfj*A 
tigbtl; to tlie tiblB. 

Rg. 8. Hie piQ-tile moold. (Smto 1 ia.to tliefbot.) 

Fig.9. TberoU. ( Scde I fau to Oe fbot) 

F^g. 10. The washing-off tdde. (Sola t In. to Ihefbat.) 

a. The washing-off trag, 

b. The washing-off franw. 

Fig. i 1 , The Kaahing-off frame. ( Scale 1 in. to the fboi ) 
Fig. 12. The splayer. (Scde 1 in. to the fbot.) 
fig. 13. The ifawsciting frame placed oa tha Ihwacbing Btool. (Scale 
I in. to Ibe foot) 

Tif. 14. The thmfting lione, on wbich the thmddng ftwne ia phoed 
fhr thtncking than tUnallbe top of the blocb. (Scale | in. to the hot) 

a. The table on which the Ibmcking frame ii placed. 

b. The place nbere the Ihvacker Maods to thwack. 

cj!. Two wheels lo facilitate the moving of the hoiso from plMB to 
place when required. 
Fig. 15. The lh™ter. {Scale 1 in. to the fool.) 
F^ie. The thwacking tnife. (Scale 1 in. lo the fbot.) This is 
■Imply an ITdu blade, with a piece cut out eiaotty to the intended pcnfile 
of the mog of the paa-lile, which is trimmed with it immedlitelj after 
thmeUng^ 

F1gi.l7toa!i. The tite kiln. 
(N.B. The whole of the furnace and bod; of the kih fa comtnicted 
of Grebiii^.) 

Fig. 17. Ptenof lbekilD,takenanuehlbahDil7, (Scab 30 It. to tbe 
inch.) 
hi. The hatdmaTi. 
Fig. 18. niaaf the bMencD^ to the nou Kale, diowing die entrance 

Fig. 19*. Section through the cenbe of flw kQn, In tbe dinctton of 

the line a fig. I S. ( Same scale. ) 

Fig. 20. Section Ihrou^ tbe centre of the kiln, In the direction of the 

Pig.SI. Transverse gection of the fiimaces. (Scale } in. to the foot.) 
The section marked B is taken thrau{^ the throat of tbe flunace, on the 
line marked xy, in fig. 23. 

Fig. 22. Longitudinal aecticn of the ftuoBcea. (Same Bcale.) The 
anowa in eadi of die sbova figuiet ihow tbe direction of tha floei. 

* Tbia cut and tbe fhlloiriDg are not quite aeouiate, the gidea of the 
domenolbeingilralght aidKnmin the eignriDgv hnt di^tly convex. 
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CHAPTER VII. 

' ON TXB HANUFAOTDSS 07 ZNOAOSTIO IIUS. 

1. Tbe h^^f-decotKlive paremeots of the medieval 
ag^principally to be found in our oU ecclesiafitica] strac- 
tures, which ofien shared the fate of many beautifiil details 

of ai'chitGctui'al ornament, by being made to give way to 
wliAt ruFtic cluiri;luv;irden8 and others ol' equal tatite and 
discernment tlt^e.iiicd hnprove-meiiis—a.hiit attracting the 
attention of the antiquary for centuries, liave at length ex- 
cited some interest araoagst the practical minds of these 
our stirring business times. About twenty yearesince apa- 
tent was obtained by Mr. H. Wright, of the Staffordshire 
PoOeries, for. the revival of thu interuting branch of ait, 
for such it may be truly called. As might have beeaex- 
{wcted, many difficulties beset the patentee, and for some 
years nothing was produced equal to the old specimens. 
But stiil abegiuning was made that promised success when 
skill and capital, and a determinatiou to succeed, siiould 
be brought to bear upon the subject. And tliese were not 
long wanting, as the patent ultimately passed into the 
hands of a gentlemaa unikteiTed by difficulties or pre- 
vioiu &ilares, and who express his intention to make 
encaustic tilra, such as would secure the public appro- 
bation, eren if each one cost him a guinea ! Tliis is the 
spirit that has achieved such surprising results in our 
manufactures generally, within a coniparata-ely liricf 
period ; and no wonder that in this, as in most other in- 
stances, success has been the satisfactoiyrtj-ult. A; e need 
scarcely say that the gentleman referred to is Mr. Herbei t 
Minton, who^ with tnttinng industry, cdlected the best 
ipedmens of old tiles that could be found in this coun- 

PABT II, E 
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try, and by a succession of expeiiments overcame the 
obstacles that had retarded the success of the under- 

lukinj]:. 

2. The cliiet' nf tliKse obata.cles was, to discover clays 
of different colours that could be made to amalgamate in 
such B way as to contract or shrink equally during the 
processes of drying and firing; and until this was affected, 
a perfect tile of several colours could not be produced, 
sundry unsightly cracks appearing on the iniaid parts of 
the surface. It will be unnecessary to speak of the pre- 
sent state of perfection to which these beautiful tiles 
Imve been brought, farther than to observe that they 
■Are. yearly becoming more appreciated, both on the 
score of durability and ornament; and there can scarcely 
be a doubt that, very soon, no ecclesiastical building. 
Laving any pretensions to architectural superiority, will be 
considered to be complete in its decorations without them. 
By way of information, we may add, that not only 
copies of old tiles are manufactured, but every variety of 
design suitable for the character of the building they 
are intended for are supplied. Indeed, aluiost any 
pattern can be produced with facility ; and we have seen 
some of the arms of our nobihty and gentry so finely 
executed, that the uninitiated might be pardoned for 
mistaking these iniaid clays for the highly-finished and 
elaborate work of the pencil. In many instances, they 
have been adopted as a substitute for oil-cIoth in the 
halls and passages of the mansions of our nobiU^, 
being considered far more beautiful, and, from their 
durability, more economical also, in the long run. 

3, We will now take a peep into the interior of Messrs. 
JiIintOD and Co.'s manu^tory. We must first notice, 
that the days of which the tiles are composed are ob- 
tained in the immediate neighbourhood— the oidinary 
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marl producing a good haS colour when fired; another 
kind a warm red ; black is produced by staining with 
manganese ; blue with cobalt, kc 'With the natire 
clays there is a slight admixture of Cornwall stone and 
clay, and flint from Kent, &c. The whole are subject 
to a variety of washings and purifications — the clay in- 
tended for the surface, especially— and passed through 
fine lawn sieves in a liquid or " slip" state, as it is tech- 
nically termed. In this state it is conveyed to the slip- 
kiln, or rather pumped on it, and boiled, until it is in a 
plastic state and fit for use. 

4. After the modeller has done his part, the pattern 
is cast in plaster in relief, and is then placed in a metal 
frame of the size required ; but it should be stated that 
to produce the ordinary 6-in. square tile, it is modelled 
6f in. to allow for shrinkage or contraction, which takes 
place during drying and firing. The maker then com- 
mences his operations. A piece of the fine clay for the 
surface ia flattened out about a quarter of an inch thick, 
someirbat after the manner of preparing a pie crust, 
and this is thrown upon, and pressed upon, the plaster 
pattern, and receives of course a correct indentation or 
outline of the design. The metal frame containing the 
plaster-mould is divided horizontally, and after the sur- 
face is put in, the upper jiart of" the frame is screwed on, 
and the maker fills up with clay of a somewhat coarser 
description, to form the tile of the riiquisitc lliickncss. 
The tile is then put under a screw-press to impart the 
proper d^ree of solidity. 

5. As for as we have gone, the tile is but of one 
colour; next comes the task of giving the different 
colours required. Suppose a tile be required of three 
colonrs— red, blue, and buff. We vriU say the siir&ce 
piece already put mis of bufl*. The maker provides him- 

E 2 
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self With vessels of a suitable kind, containing — the one 
blue, the other red, m a " shp state, and these ha 
pours into those parts of the indented surface, that the 
drawing or finLshed tile before liim tells him to be cor- 
rect. Ihese slips cover tlie surface entirely, and there 
is now not the sljyhtc.-t appearance of anv pattern 
or deaigii. Atter rcmiuiiini; in this state for three davs, 
until the water has evaporated for the most part, the 
process of scraping or planing the surface commences, 
which IS an operation requiring care, though easily ef- 
fected bv experienced hands. The pattern then makes 
its appearance, but the colours are scarcclv distinguish- 
able the one from the otiier. 

0, The tile is then finished as far as the maker is 
concerned : and. after remamm'T' in the drvjutr house, 
from 14 to 21 davs. accordinn; to circumstances, is con- 
veyed to the oven, ivlipre it is exposed to an intense de- 
gree ot heat for about 60 hours. After being drawn 
from the oven, the tile is finislied. except it be that the 
parties ordenns- ivisii the surface glazed, H rapid and 
easy process, the dipper merely placing the surface tn 
a tub of iflaze. 

7. Plain self-coloured tiles, such as black, red, choco- 
late, buff, &c., and also tesserte, ai-e made of the same 
material as the encaustic, only that it is rii-icti longer in 
the kiln, passed throui.'li rollers to i-mIul'C It to a powder, 
and is then finelv sifted. Presses of great pu«er, made 
under Prosser s jiatent, make tliese tiles. The powdered 
cldy is swept into a recess of the proper size, the screw 
descends, and, by its immense power, presses the powder 
into a solid tile, ready for drying and firing. One man 
can, with ease, make about 600 pet day. 

8. TcMWw.— The teaseraB made by Messrs, Mintoo, 
under Mr, PiosEer's patent, are now extenaively used 
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for mosaic payemente, for which they are admirably 
adapted. A few words will suffice to explain the na- 
ture of the improvfiments effected in this branch of art 
by the iatroduction of the new material. 

The mosaic pavements made by tlie Romans were 
farmed of small pieces of stone or marble of various 
colours, bedded one by one in a layer of cement, each 
of the pieces being lerelled with the others as the work 
proceeded, and on the completion of the work the un- 
avoidable ineqnalilseB of surface were corrected by 
rvhlnnff the whole to a plane surface. 

This mode of proceeding was attended with many 
defects. The irregulai- sliajjei of (lie tesserie caused 
the cement joints to be of u tliiokiie^is that greatly in. 
jured the effect of the design, whilst the piecemeal way 
in which the work was laid rendered It very difficult to ' 
produce a level aur&ce. 

It is not our purpose here to detul the several at^ 
tempts that have been made during the last few years 
with various degrees of success to produce mosaic pave- 
ments, by the use of clay tesserse, coloured cements, 
&c. ; but it wili readily be understood that the principal 
difficulties to be overcome in the use of solid lesserse 
are those arising from irregularity in the shape and size 
of the several pieces, as well as the great labour and 
expense attending the laying of such pavements piece 
by piece. 

These difficulties have Ijeen entirely overcome by the 
use of the patent tessera, which, being made in steel 
dies, by the process above described, are perfectly uni- 
form in size, and fit closely together, with an almost 
imperceptible j oint. 

The mode in which the tesserea are used is precisely 
the reverse of the Roman process, and is as follows : — 
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a coloured design of the intended mosaic having been 
drawn to scale, after the fashion of a Berlin wool 
pattern, the pattern is pet out fuii size on a cement floor, 
perieetly smooth and level, and on this floor the tes- 
serse are placed close together, tlie workmen being 
guided in the arrangement of the colours by the smalt 
drawing. 

The pieces are then joined together by a layer of ce- 
ment applied to the upper surface, and in this way they 
are formed into slabs of convenieni size, which, when 
hard, are ready for use, and can be laid wuh as much 
ease as ordinary flagstones. It will at once be under- 
stood that tlte side of the slabs whicli is next the floor 
durinsT the process of manuiaciure forms ihe upper 
side of the finished pavement, the paiiern appearing 
tevereed during its lonuaaon. 
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(A.) ExTBiCt FROM THE DlOBST AND ISDEX OP THE RbPOKTS 

OF THE Commission w Pxcisk iNquriiY, ]83B. 



The Excise duties, and regulations allecting Lhe article bricks, 
are treated of in the Eighteenth Report of the Commissioners 
of Inquiry. 

The statute 24 Geo, III. c. 34, by whioh an eicise duty 
was firat imposed upon bricks, is the latMt of the stal,QteB by 
which any branch of native manuiacture was, for the first lime, 
Bubjected to taxation. This duty naa compiised in the list of 
new taxes proposed by Mr, Pitt, in his budget fiw 1784, in 
order to provide for the payment of the interest on the heavy 
debt incurred by the Aroericau war; and it wilt be seen, l^- 
t^e Parliamentary debates of that period, that amongst iho 
taies thus proposed there was none (with the exception, per- 
haps, of that on coals) which met with a more decided oppod- 
eion than that on bricks and tiles, and that it was ultimately 
adopted after a renewed discussion on a motion made mth the 
riew of proposing variona substitutes for it. 

The duty was first imposed at the rate of Hs. Gd. per thou- 
sand bricks, being less thnn one-half of the present rate of 
duty, which, on ordinary bricks, is 5s. lOci, per thousand. 
The duty is confined to Great Britain, having never been ex- 
tended to Ireland. 

With respect to the earliest of the additions to the rate of 
duty, namely, that which waa made by the Act of 34 Geo, III, 
c. 15, whereby Is. Gd. per tliousand was added to the former 
duty on the ordinary-sized bricks, it waa stated to the Com- 
missioners, on the authority of a gentlcinaii whose father was, 
at the time alluded to, one of the principal brickmakers in the 
neigbbourhood of London, that, as Boon as the trade had 
notice of the intended increase, strong representations were 
made against it, and that it was especially urged that the 
heavy duties on bricks and tiles operated with undue severity 
agiunst the prodncdtf of one descnplion of building materials, 
^lilst their oompetitora, who detilt in other descriptions of 
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mafenala also in geoerfil demand tor sinular pOTposes, namelj, 

Blale niid stone, were ultojrptlier free from tax. 

It vn, iiiinup]- ■•tiri il tli;ir, m ran sequence nf tbese repre- 
1 X of tl f mment of 
tha; .1. -v til-:. 1.1 n, V I ■ . ■'iii!|'i'iisataoii to the bnckmakors, the 
liic] r.l ■. I.]; 1 1 •■la ' liMiilil lie nccoinpauied hy a new duty 

UN I' I. .11 I .'M, I ,..|.| r:.- I r. 

le aamo 

vcni . I 1 .1 I I I . !■ .1 1 . I: I'l, .LjLi]> niu\' \v;i^ imposed on filato 
htlJ ^'.ir.' iM-i-v,;.. hv srveral subsequent Acta, con- 

tiiiii. i( rrrl ii rn ri-' .|. I I L^ linly, whicll was at a high rate, 

bill ..' 1 r li iLi. 'jii i.Lnic, w-as Tery injunouBly felt «a 
r)i:viMU'iiiiii II. .iiLili-n.LLiLi^^. ol DaUoiial importaBoe, such as 
doelis nni\ l!nd_'03, iind wiis repealed with respect to stone by 
the 4th Geo. I\. c. oS: and the duty on slates, bavug been 
maiDtained for about six years longer, has since been repealed 
by the Ist & and Wm. IV. e. 63. After the repeal ef die 
dn^ on slates, and the greatly-extended consumption of 
material irhioh m eonseqoence took place, the duly on tiles 
was finmd to be hardly maintainable, and was acooidin^y re- 
pealed in 1888. This repeal, it should be observed, extended 
to all descriptions of tiles, although, as Mr. Eetherington re- 
marks, it was probably at first intended that the repeal sboold 
only be of the duty on tiles used for roofg. In consequence 
of these successive repeals, the duty on bricks hM become the 
only remaining excise duty on this class of building materials. 

The duty on bricks continued to be charged miitormly, that 
is, at the same rate on all kinds of bricks, until the year 1809, 
when the sevei-al distinctions which still exist in the denotni- 
nations of bricks, and the ratei of chaises, were first intro- 
duced bv the General V.\CKe Act of th.it jesr. 

L"'ii!°i- A---; ill/ I d 1: uf rlvirsos i-i .is follows, viz. 

». d. 

I'ur 1. 1 cty tl oil-:. 111! Iii^/ki nliich shall bo made 
in Gmii r.ntaiii, jiut c\ueediiig uuy of the follow- 
ing dimensions, thut is to shv, ten inches loirg, 
three inches thick, and live inches ^vido . .50 

For every thousand bricks which shall be made 
in Great Britain exceeding any of the foregoing 
dimensions 10 0 

For ereiy thousand bricks which sball be made 
in Great Britain, and lAich sliall be smoothed or 
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polialied on one or more side or sidea, the same not 
exceeding the superhcid dimenaioua of 10 iu. long 
by S in. wide , . . . . .ISO 

For every hundred of auoh last-mentioned bricks 
exceeding Ute afaresoid Buperflcial dimeniious (the 
sttme as on paving tiles) 9 6 

Bj B anhnqnent Act of the 15 Q. Ill, e. 30, the dntiM were 
inoreaied on brielu of Hie ordinuy size, from 6t. to 6«. lOif. 
pec thoDAand, and thoae on polished brioks, from liif. to 
lOi., whibt the duties on large biioks continued at 10«. 
per thousand, and those on the two other denominations of 
extra polished and extra large polished, were charged, the 
former at Qs. 6d., and the Litter at 4s. lOi. per hundred, vrhich 
am 111.) ratios nt wliicli ilio sinurid JhUm rotiiniii. 



90,773, giving an averaga of about £70 of revenue paid 
h manuiacturer ; ana cne uommissionera oi inquirv 
3 that, wuen it is considered that lor each oi toeso 
uais a recniar excise aurrer. wiCQ all toe conoomitant 
ea ot moervision. check, and account, is necenaritf 
med. It mil oe apparent that mis head oi dutv produces 
ount Di revenue b«anng a verr madeqnate pioportion 
expensA mcurred m us ooiieotton. This expense. 
it. is stated bv the Board of EuHse at onlv jES.iOO. or 
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rather less than lis, per aiuumi ior (jach mauufacturer, a 
result which it is inpossililo to coiisider as atlorditig a real 
view of the cost actually iiiriiri nii. 

The total amount of duty charged upon bncks in eitch col- 
lection of excise iu Great Bntain in the year ended 10th 
Ootober, 1835, is shown by a return, the totals of which are 
as Mow, viz.: 

£ s. d. 

England— Gountty . . . 376,233 18 ^ 
London . . . 17,708 IQ 



Total . . . 898,983 10 7^ 
Scotbnd ..... 8,909 16 8 



Great Britain .... Ai)-i,M-2 0 3^ 



The Commissioners of Inquiry obaLi\,;, iIuil i.Lls return 
places in a strong jioiut of view the objeetionable nature of 
this tai, on account of its partiality, aad the inequality of its 
diffusion, ailuded to by Mr. Pitt at the time of its imposition ; 
the amount of rerenue received in the several collections bear- 
ing no kind of proportion to the amount of popniation in each, 
whilst Scotland, notwithstanding the great and increasing size 
and wealth of several of its dties -and towns, contributes only 
about one- fiftieth- of the amount collected in Englanil. mid 
only about one-half of the receipt from the comparatively 
small district of Bochester. 

(B.) Sdmmabi of the Act A ord "\'ic-r. c. xxiv. 
Ax Act to repeal the Duties and Drawbacks of EiLcise on 
Bricks, and to grant other Doldes and Drawbacks in liea 
thereof, and to consolidate and amend the Laws for collect- 
ing and p^ing the eaid Daties and Drawbacks. (19tA Jidg, 
1839.) 

Clause 1. repeals the Acts 24 G. III. c. 24, Sess. i3, 
25 G. III. c. 66. and 34 G. Ill c- la, and so much of the 
AotB 43 G. III. c. 69, 45 G. III. c. 30, and 7 G. IV. o. 49, 
aa lelates to the duty or drawback on bricks, except so far as 
the same repeal any former Act, or part of uiy Act, and pro- 
vides for the collection and payment of all duties and draw- 
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backs incorred and payable before the oommencement of iba 

Act 

Olanse IL enaetx, "That, in lien of the Baid dnties and 
diBwbacke herein repealed, there shall be raiwd, leiied, cd- 
leoted. and paid, the dotiea and drawbacks following (tbit is 
to say)— 

«. d, 

" For and npon eTBiy thooeand bricks, of a size 
not ezceedinR one Inmdied and SBy^aiiae inohes 
each brick, which shall be made in Great Britain, 
or which shall be broogbt irom. IrelaTid into Cheat 
Britain, a duty of 5 10 

" For and upon eveiy thousand bricks, exceeding 
the foregoing size, which shfill be made in Oreat 
Britain, or which shall he brought from Ireland 
into Oreal Britain, a duty of . . . . 10 0 

" For all bricks made in Oreat Britain, on vhicb 
the duties imposed in respect thereof shall have 
been charged, and which shall be duly removed to 
Ireland or exported to foreign parts na merchan- 
dize, a drawback of the duties paid." 

Clause III. enacts, ■' That the said duUes and drawbacks 
shall be under the management; of the Commission ei-s of klx- 

Ciause IV. enacts, " That every person who shall mauufac 
tore bricks in Great Brilairt, shiall first make an entry with 
the excise otElcer of the district, of erery place where such 
bricks are to be mano&otnred ; a penalty for every unentered 
£eld, ftc, of £100, b^jether with, all bridts ftaund therein." 

Clause V. enacts, " Hiat it shall be lawihl for any officer 
of excise at all times to enter brick-fields, &a., for the purpose 
of in^tectii^ and taking an account of the briokg tliere beii^ 
mannuictur^ ; penal^ for hindering or preventing any officer 
from entering, £100, 

Clause YI. enacts, " That the bricks shall be chained with 
the duty daring the process of drying ; penalty for molesting 
or hindering excise officer whilst taking account of bricks, 
£60." 

Clsose VII. eoaote, " That in chai^g the duty on bricks, 
ten per cent, is to be allowed for waste, such allowance to be 
[u foil for all waste, losses, or damages whatever," 
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Clause Till. Miocts, " That all InAB mbiltlk Atjiae aUI 

be placed ia such a matmer that the officer msj leadUy and 
seourely take an Mcount ef them; penaltr ioi placing the 
hrieks inegularlj, £50." 

Olauaa IX. enaota, tb«t; " Whertta biiehs nui^ b« made et 

such a shape that it may be difficult to ascertain with moo- 
racy the true cubical cDotciits thereof, whereby doubta or dis- 
putes may arise whether such briclis are subject to the higher 
or the lower rate of duty imposed by this Act, be it thereforo 
enacted. That every maker of bricks shall provide, to the sstis- 
faction of the supervisor of excise, a motild adopted and proper, 
and similar to tbe moulds in. ordinary use by such maker, for 
framing and turning out a brick ten inches long, three inches 
thick, and five inches wide, which mould, when approved of 
by tlie supervisor of excise, shall be stamped or branded by 
him with the nord ' Excise,' and shall be delivered into the 
custody of such maker, to be by him kept for the use of the 
officer suri'ejing such maker of bricks ; and if any dispute 
sliall arise as to wbofhor any bricks, the cubical contents of 
Tvhich may lie difficult to iisccrtain, arc of a greater size than 
niip liunifrcd !.nii iiftv ruluc iuchfs, and so subject to the 
liigluT nito of duly, tlic officer of excise shall take indifferently 
friim th<t cjniiiitity of brickii the siae whiireof shall be disputed, 
thi-ci; bricki. and shall press the clay composing each of such 

as a lirick ; anil if upon Sut'li three trials any tno of siicK 
bricks, or the clay composing the same respectively, shall not 
be more than aufScient to fill auch mould, and form a brick 
of the dimeusiona of tea inchea long, three iochea thick, and 
five inches wide, (he whole of auch bricks Ediall be deemed 
and taken to be bricks not exceedii^ one hnndred and fifi,^ 
Dnbic inobes, and solgeot to the lower nte of dntyj bitt if 
' any two of snoh bricks, or the ola^ oompoMDg the same te- 
epectively, shall be more than sufficdent to fill snoh monld, ao 
that a larger briok than of the dimensions afoTesiud would be 
produced if the whole of such brick, or the clay composing the 
same, were pressed into a mould of sufficient cjipaoity to re- 
ceive the whole of auch brick or clay, then the whole quantity 
of the bricks in dispute shall bo deemed and taken to be 
bricks exceeding one imndred and fifty cnbio inches, and sub- 
ject to the higher late of duty, and shall be charged witk dot; 
accordingly," 
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Clause X. enacts, " Tlint the pattem mould aball be kept 
securely, and delivered to the officer on demand, and that tM 
trader and hie workmen shall assist the oiRcer in tislng 
same, if req^uired; penalty foe injuring or altering the mould, 
and for obstnicting the officer, or refusing to produce tlie 
mould, or to assist him in using the same, £20." 

Clause XI. enacts, " I^t no hrioks are to be retaoved to 
tke Uln or dam^p for bumlng nntdl ohai^^ vith da^i pe- 
nalty for each ofienoe £50, and tlie foif^tuie of suob limkB." 

ClanseXII, enacts, "That no maker of brioks afaall be sub- 
jeet to the said penalty or forfeiture for removing bricka to the 
kiln, clamp, or other place, fbr btiming, if the proper offioei of 
excise shall have foiled to attend and take an account of Booh 
brioks, OQ due notioe given to him for that purpose three dayi 
before such removal, and if such maker shall, on the next 
visit or survey of the officer of excise, deliver to such officer 
an account of the number and sizes of the bricka so removed." 

Clause XIII. enacts, " Tliat bricks not chained with duty 
shall be kept separate from tlioae on which the duty haa beea 
charued ; penaltv for each offence. £20." 

Clause Xl\ . enacts. " That cverj bnckmaker oonoealmg 
bncka, n-ith tho object of evadins the duty, shall forfeit iiOO. 
and all bricks so conre.ileil" 

(.la \\ II } 1 M d of 



taken 



lid h 



Clause XVII. < 

hereby imposed trom benis evaded by bricks being denorai- 
nated tiles, be it enacted, that nothing shall be deemed or 
taken to be a tile which shall not. when turned out of the 
mould (except tiles for covering houses, or buildings, or drain- 
ing lands), he a perfect square, or which shall, nhen ao turned 
out, be of greater thickness in any one part than one inch and 
seven-tenths of an inch if under eight inches square; or of 
greater thicknese in any one part than two inehea and a bftU, 
if more than eight inches square, or which shall have any in- 
dsions made therein so as to allow of being easily separated 
or divided aftra: beii% burned : prarided almTS, that it shall 
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be kwM for the commbsioueKi of excise to determine that 
tiles igade otherwise than sqaare shall not be conmdered as 
briekfi chargeable with the dnly. on being satisfied that the 
same are intended to be used solelj as tiles." . 

Olanae XVIII. enacts, " That, whereas it is eqtedient to 
exempt from the dotieB b^ this Aat imposed, bricks made fbr 
the sole parpose of draining net and marshy land : be it 
therefore enacted, that it shaU be lawful for anj person to 
make brioka for the sole purpose of draining wet and marahj 
lands without being charged or chargeable with any daty for, 
or in respect of, sucu bricks, all such bricks, being inuie making 
thereof stamped or moulded with the word 'Drain,' in or 
near the centre of the surface of auoh bricks, in bo plain and 
distinct a manner that the same may be easily and clearly 
legible to any officer of eicise, or other person examining the 
same, both before and after such bricks shall have gone 
through the process of liuming and become fit for nse ; pro- 
vided always, that it shall not be lawful for any person to em- 
ploy or make use of any Buch bricks for any other parpose 
thaji in draining wet und niarshj- lands, and in constructing 
the necessary di-aii:s, gowts. culverts, arches, and walls of the 
brickwork proper and necessarily required for effecting and 
maintaining the drainage of such lands; and every maker of 
such bricks or other person who shall sell, or deliver, or use, 
or employ, any brick nith the word ' Drain ' so elampod or 
moulded thereon for any purpose than as aforesud ehall for- 
feit £60." 

Clause XIX. refers to the payment of duty on bricks 
bronght into Great Britain from Irehind, and imposes penal^ 
ibr renwring bricks from quay before paying duty. 

Clauses XX, XXI. XXII, XXIII, and XXIV, regulate 
the payment of the drawback on bricks removed to Iiwand, 
or exported to foreign parts, and impose penalties for any 
feaudulent attempt to obbdn any drawrack. 

Clause XXT. enacts, " That this Act shall oommence and 
take effect from and after the twenty-second day otAuffutl, 
one thousand eight hundred and thirtf-nine." 

Clause XXVL enacts, " That this Act he amended or 
repealed by any Act to he passed in this present Session <^ 
Parliament." 
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(G.) Imstbuctions of the Board of Excise wtih brsaiid 
TO Drain-Bbick3. 

(Ftota the " Builder," Oct. 14th, 1848.) 

Having been asked on several occasions the ectent to nhich 
bricks, dutyfree, can be legally used, we are glad to be enabled 
to give a statement on the auyect, maile by the Board of Ex- 
cise Bome years ago, in reply to the foUowiag g^ueries propDsed 
by Mr. John Hi^ns, of Alford: — 

1st. " Whether bricks (duty free) can be legally applied in 
building aea-gowts, slaices, dama, culverts under roads and 
rivers, gate tunnela, and euoh other edifices as are exclusively 
appurtenant to, and neceaaaiy for, works of sewers?" 

andly. " Whether they cannot he legally used in the con- 
Etrnctiou and rebuilding of bridges croaaing over public drains 
in cases where the remavolof the bridge is rendered necemrj 
by tlie enlargement or improvement of the drain?" 



" lij T Geo. TV. <\ t!), K. n, it is enacted, that it shall bo 
kniiii for any poi-^on (u- porsuiis to make tiles or bricks for 
the sole purpose of draining met axifl marshy land, without 
being chained or chargeable with any duty for, and in respect 
of ench tiles and bricks: provided that all such tiles or bricka 
shall he Btamped or moulded by the peraon or persons making 
the aame, with the word ' Drain ' va or near the centre of 
one of the surfaces of such tile or brick, in bo pl^ and dis- 
tinct a manner that the same may be easily and diatinctly 
legible to any officer of excise, or other persona examining Hie 
same, both before and after such tiles or bricks aball nave 
gone through tho precess of burning and become fit for use; 
and if any person or persons making such tiles or bricks as 
aforesaid, or any other persons shall sell or deliver, use or 
employ, any such tiles or bricks so Btamped or moulded as 
aforesaid for any other purpose than that of draining wet or 
marshy land, lie, she. or they, for every such offence, shall 
forfeit and lose the sum of .fi&O ; such penalty to be recovered 
and applied as any other penally incurred under any Act or 
Acts of Parliament relating to Ibe dutiea of excise." 

The words of the clause will be seen to be veiy extensive ; 
and, it being a remedial Act, extensive as they are, they are 
to be liberally oosatrued. On this prindple, the words "for the 
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sole pnrpoao of drwuing wet or mftraliy land " in my opinion 
authorize the use of these bricks in the coQatmction of alt 
such works as are necessiin for rendering the dmnage effec- 
tual. Amongat these iroud be the itokb enumerated, sea- 
gowts, sluices, dams, oolTerls under roads or rivers, gate 
tnnnels, £c. For, whateTer mrk of this desoiiption is naaea- 
aarf fbr efiectmg or preeerring tbft drsln^fe, in the oonstnie- 
tlon of It Oieaa tuicia may Imrfblly be used. The eollaetor 
has referred to one of the main dnuns beine made applieablo 
to purposes of nav^tian : the questioii in uis oaae nonld he, 
are the bricks used in a,uy works vhich are to improro the 
navigation of this sluice, or are they used for the preserving of 
it as a drain? — In the former case the bricks must be duty 
paid; in the latter, drainage -bricks must be used. 

The question as to the bridges is more doubtful; but this 
distinction seems to be proper to be made ; if, by widening a 
drain, a bridge is required to be taken down and rebuilt, and 
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(D.) Papapkt Walls to BnTncES over Dbains may be 
i;ri;.T with Dun-F«EE Bmcks. 

(From tho " Times" newspaper, June 23, 1848.) 

Sittings at Niai Priiis. after Trinity Term, at Wettmbiftfr, 
he/ore the Lord Chief Baron mi a Sp«eial Jwy. 

The Attorn ey-Genei-al v. James AValker. 

This was an information filed hj the Attorney-General 
a^unst the defendant for an allwed infringement of the ei- 
ciae hm. The penalties inonned, nominally, veie £1000. 
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The Atfonicy-Genernl. Mr. W. H. Wfttson. and Mr. WjHo 
conducted the case on behalf of the ctowe, and Mr. Wilies 
appeared for (he defeiiditnt. 

The question at issue was very clear, ami yet very Bmall. 
nnmely. whether the defendant, m catTyiiif; out a certain con- 
tract under the commissioners fir Driiimuf! wet landa and 
mai-ahc^i ni a parriciihir di-;tnot jii T.iiiuolnshire. had used a 
p-eativr iimuhei- ol ivlmt ;ire deiionunalcil ■■ drain-bnck^." 
which are cscuipti^d Irom the pavmi;iit of duty, than were 

mg the draiiini^-i? i.: i-. iu-; -.jii.iilc ob|Oi;( on the 

present oecs™)!; -i :-i l.;iii> ihi: [i; .n; noridcd. iinioiigst 
others, whether in ;ni! (.■I'l'ijiu.n an: ljini;;a — a iiirin which 
was not mentioned in the slaculo— for the purpose of pussing 
over newly-made drains— jiarapet walls, and other small erec- 
tions for the public safety, or for the support of the said bridge, 
were to bo regarded as " proper aad necessarily required for 
efiecting and maintainii^ the drainage of such land^." — (see 
the Act, a ji 3 v., 0. Hi, B. IB, Ap^ndix A.) 

The trial occupied oonaideiable tune, and whilst on the part 
of the orown it was deposed to, and contended, tliat these 
erections were Buperfluons and not necKsacj and proper, so, 
on behalf of the defendant, the surveyor, who had drawn the 
plans, stated that they were proper and necessary. 

The Attorney- General having briefly replied, 

The Lord Chief Baron left the matt«r to the joij. 

The juiy, after havii^ ccoisalted a fen uinutes, retomed ^ 
\ ordict for the defendant. 



(E.) FiEUAREa ON TH£ CABE TBB AllOBNEI-GEHEItU 

V. 'Walker. 

Without offering any opinion as to the full meaning which 
may li'gally he put on the words of the Act, m: niay draw the 
following eoiidusioiis from the above atatcmenl of 'the Board 
of Ksciae and the derision in the case At toriiev- General v. 
Walker; — 

1st, That Inmaldiigani- new drainage, or in repairing, widen- 
ing, or eitending, any eiisting drainage, it is allowable to oon- 
Btniot nith dntf-free bricks aH norka which niay be required 
for maintaiiimg ewuting oomniniUoations, althoagit sitdi vorka 
are Bolel? fbr public or pnyate conTeolence. 
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Sndlr. That, in tlie repmrs of such votka, or the ereofiona 
of bridges for maMng nem communications across exuting 
dnioB, the Board of Excise would not Banction the use of dutj' 
bee biidu. 

Bricks used in sewage works are not exempt from duty. 
Considering the importance of enconraging sew^e in larse 
towns, and tlit! comparatively small proportion of revenus de- 
rived from bri^k^ used iu building sewers, cesspools, and other 
sewage works, it apjienra very desirable that an alteration 
the law in this respect should be speedily made. 

{¥.) Oh DsnsB Bbices. 
(Extracted from Noble's "Professional Pntettoe of Archi- 
tects," page 143.) 

" The obsei-vntions by Richard Neve, above a century 
since, upon slack hricks, illustrate tlic subject ; ' When 
the hack is ns bigli as they think fit, they cover them icith 
straw till they nr;' dry r'(iou!.;i\ t'l burn,' Ac, i4t. He proceeds: 
' A briokmakcr briij;.; vii'. lo llumfurd. in Essex, went to work 
unadvisedly, aj.d kid ih^ia ubiuud in a place to dry; but the 
Bun, about ten o'clock began to shine very hot, and the whole 
quantity of bricks burst to pieces, so that he was forced to go 
to work agaiu ; and then, before the sun shone too hot, he 
thatclicd or covered them over with straw till the next morn- 
ing, when removing it, thej did very well whw set on the 
hack ; ' and when burnt, were ciirioiiB red ftrwib, irhioh would 
ring when hit with any hard thii^." 

(G.) Oh the use op Coai Ddbi ik haxikq Cun^BmoEs. 

(Extracted firom Noble's " Professional Practice of Archi- 
tects," page 163.) 

" Natives should be employed (m making bridta in W^) 
in the mano&cttwe, in preference to London hands, as 
the former use coed doat in prepaiii^ the earth, and not 
breeze (ashes), as about London ; and provided an nndne por- 
tion of coal is Qsed, a whole damp would be deatn>ye£ of 
which there woa an instance at Lampeter (Cardigandiire). 
An leUneton brickmaher was sent to Wales, and as he ms 
too oonceited to make inqmries, or to reowTe inibrmatioii, set 
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light to n clamp lie had prepared witt coal, being 70,700; and 
in a vfii'j short time the whole kiln was in one general blaze. 
The man being alarmed, took to liia heels, and. unlike Lot's 
wife, he turned not back, neither looked lieliind him. Even 
from the heights leading to Landuverj the rejiection, was 
quite enoagh for him ; nor diii he atop till he reached 
liOndoD, bemg, as he said, ' afiared' thej would catch him. 
tind put him in prison ! " 

Bbioeuaxdiq at Gbeat Gsiusby, Likcolnshibx. 

Large quantifies of bricks have been roaAe during tlie last 
few yefUB at Great Grimeby, foe the Dock Gompauj, from the 
Hnmbei eilt. These bricks are remaAable for their oolonr, 
which raries in the same brick from dark pnrple to ^itf 
^diite, passing through various shades of blue, red, and yellow, 
in the space of two or three inches. The ult, when first dug 
out of the bed of the Hnmber, is of a dark bine oolonr, which 
soon, from eiposnre to the air, changes to a brown. 

The bricks mado for the Dock Companywere burnt in close 
clamps — flrod witli layers of small coal, but without coal-dust 
or ashes being mixed with the clay as in London brickmaking. 
With the first clamps there was much waste, the quantity of 
fuel being excessive, and the bricks were cracked and made 
brittle in consequence; but the experience obtained by the 
first trials has led to the production of a sound well-burnt 
brick, with, however, the peculiar colour above mentioned. 

Coneidemble quantities of bricks have been lately made foi 
sale at Great Grimsby, and burnt in olamps with flues, as in 
kiln burning, which method appears to be attended with less 
waste than close clamping. 

The slack or small coal used for fuel may cost from 2a. 6d. 
to 4s. per thousand bricks. The cost of clay getting, temper- 
ing, moulding, and drying, is about 8s. 6ci. per thousand. The 
moulds used are of wood, plated with iron. The process em- 
ployed is that known as slopmouiding. 

Kilns as well as clamps are used in this part of Lincolnshire, 
their construction being similar to that of the kilns in general 
use in the Midland Counties. 

Good building bricks are now (1649) selling at Great 
Grimsby for 1^ Si. per thousand, competition hxriag hnn^t 
down the price from II. 10*. to the amount just named. 
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(I.) Brtcksiakin); in Si'h^olk. 

'i\M. liiiiLL iif brkkj iire mndt, in tiutfolk, viz., reds and whites. 
The lattor are much esteemed for their shape and colour, aiid 
large quantities are annually sent to London, for facing huild- 
inga of a superior class. 

Clay. — The supplies of hriok-earth are chieflj derived from. 

the jilastio clays lying ahoTe the chalk, although the hiue 

clay is oecasionalJj used. 
The cltgs in most parts are too sttoi^ to be ntsed as 

fhey rise, and have conseqoentljr to be mixed with a white 

loam or a milder earth. 
Tempmng. — The clay is turned over in February and March, 

and in some parts of Suffolk it is passed through the 

wash-mill, but this is not generally the case. 

Tempering is generally performed by spade labour, but 

the pug-mill is sometimes used, although not commonly, 

Ibr vfhit« brieks ; it is, however, used for aU other white 

MotUdmff, — The hrick mould is of wood, shod with iron; the 
dimensions vaiy sightly according to the nature of the 
clay, \mt are usually as foUows: 9|ths long by 4J|th3 
wide and 3\ deep. There is no hollow ibrmed in tlie 
bottom of the briok for the mortar joint. Brass mooldB 
are unkuowu. 

Sea sand is used in the process of raouUliug, for sand- 
ing the mould and tlic table. 

The strilic is usfid for taking off tliti i^uperiluous clay 
from the mould. Tlie use of the jdaiie i.s not linown. 
Drying. — The bricks are not dried on flats as in the Midland 
Counties, but are taken directiy from the moulding stool 
to the hacks. Sheds are used in some yards, and diying 
houses with flued floors are used in winter ibr pan-tiles 
and kiln-tiles, but not for hricl^s. 

The length of a hack is about 70 yards, and each 
moulder will keep four hacks going. 

The time required for drying in the hacks of course 
varies according to the weather, but may be stated on an 
aven^ at about 18 days for red brieks. White bricks 
dry somewhat quicker. 
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The eontraetion of tlie day in dryiug amounts to 
about I ia. in the lengtli of a brick, and, if properly 
burnt, the sbrinkage in the liihi is impercHptible. 

The weiijht of a brick when first mtjulded, is about 
8 Hie;. ; ivhen dried, about 7 !1>h, ; and ivliou burnt, about 
tills,; but muoh dcpCTids upon the nature of the 

Bum'ii:;!. — 'iha toi'Mrii'-tkin tij tltf kiln is quite different from 
thiiL of l}m kilns used in otlier ports of England, having 
two arched furnaces running its whole length undemeali 
the floor, 'which is formed of e. l<ind of lattioe nork, 
Uuon^ tiie openings of which the heat ascends from the 
fnnuiceB below; - 

The cost of eFBcting a kiln to bum 50,000 whites is 
about £145. A kiln to bom 85,000 reds costs about 
£100. 

The bricks ere commonlj set in the kiln in bolts two 
bricks long by ten on ; but some bTickmakeis prefer to 
cross them in the alternate courses, in order to admit the 

heat more freel j. 

The jud used is coal, aiid the ^lantity consumed is 
about half a ton per tliuuhand for white, and 7 omt. pOT 
thousand toi* red, bricks. 

The time 'if hnrmnij is ;iltMil fiO bours for white, and 
40 hours for red. 1, ricks ; wiiitc bmks requiring a greater 
beat than the red oiisi to bring tliein to their proper 
colaor. The coal costs from ISs. to 16a. per ton. 



COST OF UANtrFAOVDBE. 

The selling prices vary from 30«. to £3 per thousand for 
reds, and from to £3 per thousand for vtltites. 

Of red bricks two qualities only are distinguished, yiz., 
OQteide and inside ; of white, four qualities are distin- 
guished, viz., best, iitid, 3rd, end moirays. 
rhe price of the ordin = ■ - 

sand, and the cost may b 
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Cost of kbour per liouaaiid £0 
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Bent, tot^B, contingeucieB, and profit 0 

Selling price at the yard, about £1 



White liriclis are made in maaij paris of England, but the 
Suffolk whites have the pre-eminence over all oliers. 

The nhite bricks m^e near Lincoln are remadiahle for 
sindling when kid in vork, which dtuses them to tliTOw off 
the mortar joints, and renders it im|ioBSible to make use of 
them in good work. 

The day from which these bricks are made extends from 
tite Witham northwards aa &r as the Hamber, and, so &r as 
we are avaie, possesses the same propertj througboat this dis- 
tance, the 1)ri(^ made from it at yarionB points between the 
Witham and the Humber having the common defect of swell- 
ing after burning. A curious specimen of this may be seen 
in a large chimney at Saxilby, which has a complete twist, 
from the irregular swelling of die brickwork. 

The peculiar property of swelling after burning is not con- 
fined to the Lincunshiie white clay. The author vras iii' 
formed some years a^, by Mr. Vignolcs, C.E,, that some of 
the bricks made on the Midland Counties Line of Bailway, 
between Rugby and Derby, had the same defect 

For the above psrticulars respecting ^e Lincolnshire white 
bricks, we are indebted to Mr. William Kirk, of Sleaford, 

{K.} On the MiKKio and Bdrkdio op Dbaik-Tileb. 

Extracts from a communication by Mr. Law Hodges, pub- 
lished in the Journal of the Boval Agcicultnnd Society of Eng- 
land. Vol. V. Part II.— 
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" R^ftectiitg on these obataolM to niuTtnal diaiiuge, whftre 
required, I cooferrvd with Mr. John Hatcher (briok aiid tile 
m^er, and potter, Benenden, Kent), on the poBsibilirt of 
ereddng a luIn of common da; that would be efiectuaX fbc 
baroing these tiles, and of cheap construction — and the ra- 
BUlt was the building one in my brick yard in July last, and 
tho constant use of it imtil the net weather at the cammeDce- 
ment of this winter compelled its discontinuance, hut not unltt 
is had burnt nearly 90,000 esceUent tiles ; and in the enaOr 
ing spring it nill be again in regular use. 

" I ehall now prooeed to take in order the sis pointa ennme- 
latod raider the 0th head of the Prize Ebb»s for lUC, m 

5 tinted in the last volume of the Boyal ^rmltunl Souety'a 
oonial, yiz. : — 
" let. Made of working clay according to ita quali^. 
" 2nd. Machine fur maldng tiles, 
" Srd, Sheds for drj'ing tilea. 
" 4th, Construction of kilns- 
" 5lh, Cosi cf fonnijt(T the rstiiblishment, 
" 6th, Cost of tiles ivhen rcadv for sale, 

" 1st Point, "Woi'king the elai", 

" AH clay intended for working next season must be dug in 
the winter, imd the earlier the belter, so as to expose it w 
much as paesibla to froet and snow. Oare must be takea, if 
there are email stones in it, to dig it in small pits, and oaat 
out the stones aa moch as posaible, and also to well mix the 
top and bottom of the bed of day ti^ther. It is aknost im- 
pMsibls to give fflinate diteotiona as to mhui^ day with loam, 
or wiOt marl when neeesaary, for the better woAing it s^f- 
wards, as the difbrenee of the clays in purity and tenacity is 
such as to reqnire distinct man^ement in this respect in va- 
rious localities ; but al! the clay dug for tile-tnaking will re- 
quire to be wheeled to the place where the pug-mill ia to work it; 
it must be there well turned and mixed ju the spring, and pro- 
perly wetted, and finally spatted down and smoothed by the 
spade, and the whole heap well covered «ith litter to keep it 
moist and fit for use through the ensuing season of tile-making. 

" iind Point. Machine for making tites. 

" For the reaaona already alluded to, I prefer Hatcher's 
machine. Its simplicity <^ oonatroetion, and the small atDonnt 
of lund labonr required to work it, \rould alone noommend it; 

PART II. p 
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tor one man and three boys will turn out nearly 11,U00 pipe 
tiles of one-inch bore in a da; of ten hours, and bo in propor- 
tion for pipes of a larger diameter ; but it has the great ad- 
vantage of being movable, and those who y/oA it draw it 
it along the shed in which the tiles are deposited for drTing, 
previoasl; to their being bnrut: thus each tile is handled only 
once, for it is taken off the machine by the litfJe buys who 
stand on each side, and at once placed in the rows on either 
side of the drying shed, thus rendering the use of shelves in 
tiie sheds wholly uuuecesgary, for the tiles soon acquire a soli- 
dity to bear row upon row of tiles, till they reach the roof of 
tlie sliedii on either side; luid tlioy dry without warping or 
losing their sliiqic in any ivny, 

" The price of llii.i machine is and it may be proper 
to add. that the machine mal.es the vei'y best roofing-tiles 
that ciin be made, and at less tliaii half the price of those 
made by hand, as well as being much lighter, and closer, and 
Btraighter, in consequence of the pressure through the die. 

" It is necessary, in order to ensure the due mixing of the 
clay, as well aa to form it into the exact shape to fill the 
cylinders of the machine, to have a pug-mill. Messrs. Cotlara 
and Hallen make these also, and chaise £10 for them. This 
mill must be worked by a horse ; in, general one day's work 
at the mill will fumisb rather more prepared clay than the 
machine will tnm into tiles in two days. 

" 8rd Point Sheds for drying, 

" The sbeds necessary for this system of tile-making will 
be of a temporary kind ; strong hurdles pitched firmly in the 
ground in two parallel straight lines, 7 feet apart, will form 
file sides of the sheds, and the roof will be formed also of 
hurdles placed endways and tied together at the top, as well 
as to the upper slit of the hurdle, with strong tarred twine, 
forming the ridge of the roof exactly over the middle of the 
shed. They must then be lightly thatched with straw or 
heath, and the sharpness of this roof will eilectuully protect 
the tiles from rain. Two of these sheds, each 110 feet long, 
will keep one of the kilns hereafter deicrib^d in full work. 

" N.B.— Tiie^e sheds should be so built as to have one 
end close to the pug-mill and the clay-heap, only leaving just 
room for the horse to work the mill, and the other end near 
the kiln. Attention to Uiis matter savea faturo labour, and 
therefore money. 
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" The eartlien tvalls are 4 feet thick at tlie flow of ihe Idb, 
are 7 feet high, mul taporing lo the ibit-kiiciii of -i feet nt the 
top; this will dotiji-iiuKi: Ihi; Uo|]o of iW; exterior fiieo of the 
kiln. The inside of tbe v.!ill is carried up perpondiculoi-ly, and 
liie loam plastering inside becomes, after tlie first burning, 
like a brick wall. The kiln maj be safely erected in March, 
or whenever the danger of injuij from ft-ost is over. After 
the Bumioer use of it, it must be protected b; fagots or litter 
agaiiist the wet and tbe frost of winter. 

" A kiln of these dimensionB will contain — 



Digitized by GoOglC 



102 



47,000 
33,800 
20,000 
12,000 



1-inch bore pipfrtiles. 

4 " " 



and the last-meatJaiied size will hold the same number of the 
iuch pipes inaide of them, making therefore 24,800 of both 
sizes. In good weather this kiiii can be filled, burnt, and 
dischai^d once every fortnight; and 15 kilns nuj he ob- 
tained m a good season, producing — 



and so on in proportion for other sizes. 

" N.B.— If akiln of larger diameter be built, there must ba 
more ftre-lioles, and additional shed room. 

'■ Sth Point. Cost of forming the esiablishment. 

The price charged 1^ Messrs. Cofbim and Hallen Ibr 
the madune. wi& lU ccrmpleiDeDt of din is . . £SS 



(The latter item preBomee that the farmer lias hurdles of his 

" 6th Point. Cost of tiles when readj for sale. 

" As this must necessarilj var; with the cost of the iiiel, 
rate of wages, easj or difficult claj for working, or other local 
peculiarities, I can oolj give the cost of tiles as I have ascer- 
tained it here according to our charges for Jiiel, wages, to., to. 
Our ckj is stroi^, and has a mixture of Btonea in it, but the 
machine is adapted for working anj day when proporlj pre- 

" It requires 3 tons 5 cwt, of good coals to bum the above 
kiln full of tiles. Coals are ohai^d here at 28a, per ton, or 
1000 brush faggots will effect the same purpose, and cost 
the same monsy ; of course some olajs require more burning 
than others ; the stronger the ol^ the lesa fnel required. 

" The cost of mahing, Uie rale prices, and number of 



705,000 1-inch pipe-tiles. 

Or 487,800 li „ 
Or nOO,000 1| „ 




10 
B 
10 
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each sort that a in^gon with four horses will cairj, i 
follows: — 

Cost, Sale Price. Wagj 



. 241 . 
. 10 J- ■ 



, S,000 
. 8,£00 
3,000 
. 2,000 



" All these tiles exceed a. foot in lei^th when buruL 
" The cost price aloue of making dre^niiig-lJIes will be the 
chBi|^ to every person making kia oum tiles for his own use. 
If he sell them, a kigker price must, of coarse, be demanded 
to allow for some profit, for credit more or less long, for bad 
debts, goods unsold. &c.. &c. ; but he nho makes bis own saves 
all espenee of carriage, and. as bis oullaj ■ivill not esceed £60, 
the interest on that sum is too trifling to be regarded, and be 
has no additional rent to pay; and after he has made as many 
tiles as he wanted, his maiuiine and pu^mill will be as good as 
ever, with reasonahle oare, and will fetch their value." 
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